Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



TOEIS OF INSTRUCTION 

KOBEET JOHNSTON, F.l!.fi.S. 

BA SSISTEB-A T-LAW, 

PuBLignED BT Messbs. LONGMANS & CO. 
Latttt Editions, thoroughly mrited. 



THE CrVIL SEETICE AEITHMETIC. 

Indndiiig EzaUiDatiaii Fapen for Test Examinatioiu set in 1979, 
with the Anaweis; OompetatioDB under CIoBaes I. & IL Also 
Eicisa, CnaComB, Army EntranM, Irieh Constabnlarj, Foreign 
Office, &a. ISnio. pp. 804, price it. ed, cloth. 

KEY TO THE CITIL SERVICE 
AEITHMETIC; 

Containing Coudse Solations of all the DifBcnlt Qaegt£ons, mads 
comformable tbrotigboat to the Latest Editiou of the CivU Serviee 
Aritknteiio. 12mo. pp. ICl, price 4s. doth. 

CIVIL SEEVIGE TOTS 

(Or Separate Addition), Bimilar to those giyen at Examinations ; 
with the AnsweiB. Oblong 12ma, pp. S2, price Is. sewed. 

These Addition Tables hare come into general use bf Candi- 
dates for Civil Service Appointments. It has been established b; 
eiperience that, however quick and intelligent a Candidate may 
be, he is invariably nnable to do the Tot^ or Eiercieee in Oon- 
ponnd Addition, correctlj at the Examination in the short time 
allowed, unless he has previooslj had considerable practice in this 





3 2044 102 786 415 



Johnston's Civil Service Series. 



THE CIVIL SERVICE SPELLING-BOOK, 

Contaiidiig all Words likely to be Misspelled; together with 
Specimens of Dictation and Sets of Orthographical Exercises 
recently given at Competitive Examinations. Fcp. 8vo. pp. 172, 
price 1 8. Zd, cloth. 

CIVIL SERVICE SPECIMENS OF 
COPYING MANUSCRIPTS; 

Being Lithographed Specimens in Facsimile of Manuscript Papers 
given out for fair copying at the Examinations^^ Folio, pp. 28, 
price 28» 6d, sewed. 

ENGLISH COMPOSITION AND ESSAY- 

WRITING ; 

With numerous Specimens of Essays written by Successful Candi- 
dates, intended to enable Students to see clearly what proficiency 
IB expected from them in this branch of study. Crown 8vo. pp. 
272, price 3«. 6d, cloth. 

The present edition contains a number of short biographies, 
added in order to give candidates who may not have had time to 
read through more detailed accounts assistance in composing an 
essay on some of the more prominent names usually given at 
examinations. A copious list of Synonymous Words is appended. 

CIVIL SERVICE PRECIS; 

Containing full Instructions for Indexing, Precis-writing, and 
Digesting Eeturns into Summaries, with Specimens of Examina- 
tion Exercises lately given to Competitors at Public Examinations. 
Crown 8vo. pp. 276, price 3s. 6d, cloth. 

London, LONGMANS & CO. 



THE 



CIVIL SERVICE ARITHMETIC. 



BALLANTVNE, HANSON AND CO. 
BDINBVRGM AND LONPON 



THE 



CIVIL SERVICE ARITHMETIC. 



1 . 



J 



BY 



E. JOHNSTON, F.E.G.S. 

BABBISTEB-AT-LAW, ETC. 



f ifteent|[ Sibtttont 



-WITH EXAMINATION FAPBBS OIYEN IN 1879, THEIB ANSWEBS, ETC. 



LONDON: 
LONGMANS, GREEN, & CO. 

1880. 



e:-^. 



'^DW^.AC'. \k \ 



HARVARD 

UNIVERSITY' 
LIBRARY 



THE CIVIL SERVICE 



ARITHMETIC, 



1. Quantity is a term applied to anything susceptible of 
being increased or diminished. 

2. A UNIT is one, or an individual thing of the quantity 
under consideration. 

3. The term number may be applied to a unit or an 
assemblage of units of any magnitude whatever. An 
db^ract nuniber is not applied to any particular object. A 
concrete nurnber is applied to some particular thing, as, two 
crowns, five apples. 

4. Arithmetic is the science of numbers, and is either 
theoretical or practical Theoretical Arithmetic explains 
the nature, properties, and relations of numbers : Practical 
Arithmetic applies those principles to the various purposes 
of life. 

5. All numbers are expressed by the following ten 
char>^cters or figures, either singly or in combination^ 
0, 1, 3, 3, 4, 5, 6, 7, 8, 9, read, nought or cypher, one, 
fivoy three, fov/r, five, six, seven, eight, nine. The nine charac- 
ters, 1, 2, 3, &c., are called significant figures i and sometimes 
the ten figures are called digits, > 
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6. When any one of these figures stands by itself, it has 
3^hat is called its sirnple value, which never varies. When 
two or more figures are used to express a number, all 
except that in the tmU^ place (to the right of the other 
figures), have what is termed a local value, which varies 
according to the distance of the figure from the units' 
place. Thus, if a figure stand one place to the left of 
the units' place, its local value is ten times its simple value ; 
if ttoo places to the left, its local value is one hundred timea 
its simple value, and so on. 

7. 1, 3, 5, 7, &c., are called o^ numbers : 2, 4, 6, 8, &c., 
are called everi numbers. 

8. Notation is the art of expressing numbers by cha- 
racters or figures : Numeration, the art of reading them 
when written. 

9. For the convenience of reading and writing numbers, 
we divide them into periods, each consisting of three places 
of figures, as in the following Table. 

V 

NOTATION AND NUMEEATION TABLE. 

Millions. Thousands. Units. 

000, 000, 000. 



••• 



This Table has three periods. Units, Thmsands, Millions, 
consisting of three places each, which, commencing at the 
right in every period, are invariably read, units, tens, 
hundrals. To show the sameness of the places which form 
each period, the unM place is marked by one dot, the tens' 
by two, and the hundreds' by three dots. The periods are all 
alike as regards the places which form them. It follows, 
that if we can write numbers consisting of three places of 
figures, we can write any number, however great. For 
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instance, to write six, we place it in the first place to 
the right : because it is 6 ones or units, we must place 
it in the ^^wniti period" Again, if we wish to write 
six thousand^ we have merely to remove the six from its 
position in the units' period to a similar one in the thou- 
sand^ period-r-thus, 6,000 ; that is, we pass over the first 
period, the places of which must be filled up by cyphers ; 
the great use of the cypher being to fill up the places which 
would otherwise be vacant. In the same manner, if we 
have to write three-hundred cmd six units, three-h/undred 
and six thousand, and three-hundred and six miUions; wo 
have, respectively, 306 j 306,000 ; 306,000,000 ; each num- 
ber being placed in its proper period. The next period to 
the left, after millions, is called billions, next trillions, and 
60 on, to an indefinite extent : the number of periods is inr 
definite ; the number of places only three, 

10 To READ ANY NUMBER. 

EuLE. — 1*. Commencing at the right, divide it into 
periods, allowing three places to each. 

2°. Then read each period £rom the left, adding the name 
of the period to the number which its figures express. 

To read 43506403 ; by dividing it into periods, we have 
43,506,403, which we read forty-three, five hundred and 
six, four hundred and three. Now, by adding the names 
of the periods, we have forty-three mUlicns, five hundred 
and six thousand, four hundred and three ones or units. 

11. Ours being a decimal system of Notation, the figures 
increase to the left in a tenfold ratio : in other words, ten 
units make one ten, that is, one unit in the tens' place ; ten 
of these units in the tens' place make one hundred, and so on. 

From the nature of this Notation, it is evident, that if 
we remove a figure one place to the left, we make its value 
ten times greater. Thus 60 is equal to ten times 6. If we 
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remove it two places to the left, we make its value oiie hurir 
dred times greater, and so on : thus 600 is equal to one 
hundred times 6. On the contrary, if we remove a figure 
me place to the right, we decrease its value terirfold; if we 
remove it two places to the right, we decrease its value one 
hundred-fold. In the one case, the units become tens^ 
the tens, hundreds, &c. : in the other the hundreds become 
Uns, the tens, units. 

A NOUGHT placed to the left of a figure or number has no 
effect, since it does not alter the position with respect to 
the units' place. 

Write in figures the following numbers : 

1. Five hundred and ninety. 

2. One thousand four hundred and three. 

3. Two thousand and seventy-seven. 

4. Four thousand five hundred and seventy. 

5. Eight thousand and nine. 

6. Nine thousand and ninety-seven. 

7. Four hundred and sixty- one thousand and ons. 

8. Two millions five thousand and eighty-seven. 

9. Twenty-seven millions seven hundred and six. 

10. Eight hundred and forty thousand and twenty. 

11. Ten millions four thousand and eight. 

12. Eleven hundred and two millions seventy thousand and fifty 

13. Ninety thousand and forty. 

14. Three htmdred and four millions forty thousand and four. 

Proposed at various Examinations. 

15. Six hundred and three thousand and fifty. 

16. Seven millions three thousand and forty. 

17. Eight thousand millions one thousand and two. 

18. Fiye hundred thousand four hundred and one. 

19. Thirty millions seven thousand and forty. 

20. Five hundred and six millions and twenty. 

21. Four millions five hundred and five. 

22. Eight thousand millions six hundred. 

23. Ten niilliona twenty thousand and one. 
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24. Four hundred millions four thousand and forty. 

25. l^ine thousand and fifty millions sixty thousand and four. 

26. Eiight hundred and five thousand millions and ninety-nine.* 

The system of Notation just explained, though used in France^ 
Canada, and the United States of America, has not yet been uni- 
versally adopted in Great Britain. As will be perceived from glancing 
at the following table, what is called the English system consists 
in dividing into periods of six figures each. 

ENGLISH NUMERATION TABLE. 
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ROMAN NOTATION TABLK 

The ancient P^omans expressed numbers iu the followiug manner : — 



1 ... L 


7 ... VII. 


20 ... XX 


100 ... C. 


2 ... 11. 


«7 *.. XJL. 


29 ... XXIX. 


500 ... D. 


3 ... III. 


10 ... X. 


40 ... XL. 


560 ... DLX. 


4 ... IV. 


11 ... XI. 


63 ... LIII. 


820 ... BCCCXX. 


i} ... V . 


14 ... XIV. 


89 ... LXXXIX. 


910 ... DCCCCX. 


6 ... VI. 


18 ... XVIII. 


90 ... XC. 


1000 ... M. 



That the learner may have some idea of what a million is, it is 

well to state that it would require a man between 16 and 17 days, 

counting 100 sovereigns per minute, 10 hours every day in order to 

count a million of sovereigns. To count a billion at the same rate 

would require him to work more than forty-five thousand years. 

Had he commenced at the creation of the world, he would not yet 

have one-seventh of his task completed. 

* The learner is requested to test his ability to read numbers by trying to read the 
answers of the above examples. The Examiners hayo hitherto used the English 
system of reading numbers. 
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SIMPLE ADDITION. 

12. Addition is the process by which we find one num. 
ber equal to two or more numbers when taken together. 
The result or answer is called the Swfth. The numbers to be 
added are called Addends, 

The addition of abstract numbers or of applicate numbers 
of one denomination, is called Simple Addition. 

The sign of addition is + ; thus 4 + 6, read, 4 plus or 
more 6, and means that 4 and 6 are to be added together. 

It is also necessary to explain the use of another sign, 
namely, =, read, ' equal to ;' thus 4 + 6 = 10, read,/(w*r 
plus six, equal to ten 

The sign or abbreviation , * . is frequently used in works 
on arithmetic for therefore. 

13. EuLE FOR Simple Addition. 

P. Write the addends under each other, so that units 
may stand under units, tens under tens, &c. 

2^ Add up the figures in the units' place : set down the 
units of the sum and carry the tens, if any, to the next or 
tens' column ; proceed in the same manner with the remain- 
ing columns. 

3**. Having added the last column, set down its sum in full. 

ExAMPLB 1. Find the sum of 424, 134, 327, and 26. 

The numbers are written as in the annexed 424 ") 
operation. Then commencing at the right or 134 I 
units' place, we say, 6 and 7 are 13 ; 13 and 4 are 327 f addends, 
17 ; 17 and 4 are 21 units or (meSy wMch are ss= 2 26 

tens and 1 unit ; we set down the 1 uniA ; and 

carrying the 2 tens to the next column, we say, 2 911 Sum, 
and 2 are 4 ; 4 and 2 are 6 ; 6 and 3 are 9 ; 9 and 2 are 11 ss 1 
hundred and 1 ten ; we set down the 1 ten, and carry the 1 hundred 
to the next column, the sum of which is 9 ; we set down the 9. The 
sum or answer is 911. 

14. Rbasok of the Rulb. — ^The rule for addition is obvious from 
the principles of Notation already explained. 
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1**. If we place units under units, tens must be under tens, hundreds 
under liundreds, &o. We write the numbers in this order that we may 
have those figures of the same kind or local value under each other, 
since we cannot add units to tens, or tens to any otJiercolumnexoepii 
its own. 

2®. We commence at the unit^ place for the conyenience of carrying 
to the higher places. We set down the number of units in the sum of 
this column, and cairry the tens to the tens' column, which is the same 
kind as what we carry, and so on with the other colunms. 

3°. We always write the sum of the lejt hand column in full, because 
we have nothing more to add to it. 

15. Proop. — I. The most convenient mode of proving addition, 
that is, of testing the accuracy of the operation, is to begin at the top 
and count it down : if the two results agree, the work is most pro* 
hdbly correct. 

II. Another method of proof, depending upon the principle, ** The 
whole is ecxual to the sum of all its parts," will be understood from the 
following example : — 

In writing the example in order to prove 
it we omit the first addend 9864. Having 
found the sum of the remaining addends, 
19123, we add the neglected addend to it, 
and t]ius find the same result, 28987. It is 
plain that the omission of any other addend 
would answer equally well. To avoid the 28987 '9864 

necessity of writing the example twice as 

in the above explanation, it will be suffi- 28987 

cient to draw a line under iikQ first addend, and omit this addend in the 
addition intended as proof. 

II. 



Example, 

9864 
4769 
7907 
6869 
578 


Proof, 

4769 

7907 

5860 

678 


1Q19?I 



Find the sum of : — 








1. 39704 


2. 


760987 


3. 9786549897 


88888 




859378 


7654398799 


76543 




999999 


6547998887 


9799 




76867 


6437896467 


3787 




937899 


7776666608 



4. 4069 + 760786 + 439 + 986407 + 408067. 

6. 64 + 960483 + 197 + 546078 + 88067 + 478609. 

6. 980 + 43609 + 9908 + 78078 + 11011 + 999873. 

7. 777 -I- 439 + 709053 + 54806 + 665073 + 864 + 1908. 



8 
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8. Add, one hundred and seventy-nine ; nine thousand four hun- 
dred and eighty-nine ; six hundred and twelve thousand seven hundred 
and ninety-six; nine hundred and sixteen thousand seven hundred 
and forty ; sixty-nine thousand seven hundred and eighty-seven. 

9. Add, three hundred and sixty-five ; four hundred and seventy- 
nine; six hundred and ninety-four; seven hundred and nine; nine 
hundred and seventy-eight ; forty-eight ; nineteen. 

10. Find the sum of, four hundred and nine thousand seven hun- 
dred and forty-nine ; six hundred and seventy-eight thousand and 
seventy-five ; eight hundred and sixty-nine thousand and fifty ; nine 
thousand eight hundred and seventy-six ; five hundred and seventy 'four. 

11. Add, thirty-nine millions six hundred and ninety-four thousand 
four hundred and ten ; forty millions forty thousand and forty ; ninety- 
seven millions ninety-seven thousand and ninety -seven ; fifty-six 
thousand and seven ; three hundred and seventy-nine; five hundred 
and eight. 

12. Adam lived 930 years ; Seth, 912 ; Enos, 905 ; Cainan, 910 ; 
Mahaleel, 895 ; Jared, 962; Enoch, 365; Methusaleh, 969 ; Lamech, 
777; Noah, 950; Shem, 600; Arphaxad, 438; Salah, 433; Heber, 
464^ Peleg, 239; Reu, 239; Serug, 230; Nahor, 148; Terah, 205; 
Abraham, 175; Isaac, 180; Jacob, 147; Joseph, 110; Moses, 120; 
Joshua, 110. What is the sum of all their ages ? 

Proposed at varioiis Examinations, 



13. 


64935039 


14. 


576087 


15. 


64935039 




3945684 




66989 




3945684 




59712593 




755777 




69712593 




78916376 




89788 




80643978 




12863121 




778876 




12863121 




83752463 


17. 


79997 


18. 


83752463 


16. 


34689104 


9076787 


34689104 




83674823 




789766 




83674823 




97615307 




79798 




97615307 




41923584 




875666 




41923584 




7632591-8 




744455 




13895193 

* 




67431297 




988888 




67431297 




93206140 




77777 




93206140 




72169837 




99999 




72169837 
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9 



19. 650350497 


20. 


789725 


21. 


7836744364 


37290154 




333333 




795242165 


728236525 




979797 




677167113 


59843157 




868631 




68259617 


381402388 




704093 




• 4992429 


948635749 




217479 




83485354 


751298797 




679068 




7768432 


445737587 




89787 




32483547 


983176679 




6679 




91998796 


22. 97679017795 


23. 


789786 


24. 


879678996 


7505307944 




17932 




640350397 


34451556 




904766 




39456846 


447789667 




788777 


■ 


697125937 


8139004579 




867999 




7891637676 


7896341297 




754444 




128631219 


654788578 


26. 


989895 


27. 


837524638 


25. 77777777 


445678 


66666666 


98914566 




979779 




78982377 


977398S 




86547 




77721040 


7463966 




345607 




98684397 


950466 




93478 




6752589 


98890978 


29. 


45555 


30. 


97876679 


28. 6778275 


789787 


79361377 


690343 




77896 




975086 


8771527 




78964 




67745306 


9478698 




83245 




9370979 


798667497 




79427 




77871897 


999.999999 




88888 




89888388 



The learner should be accustomed to add in the following manner until he ^an do 
90 with accuracy and despatch : Because 4 and 7 are 11, 14 and 7 are 21, 24 and 7 are 
81. Again, 16 and 8 are 24 ; say, ** because 6 and 8 are 14,** 26 and 8 are 84, 86 and 8 
are 44, and so on. It is necessary to point ont to him that 11, 21, 81, dec., all end in 
toe same flgnrs 

B2 
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31 



34. 



37. 



7968543 


32. 8987654 


33. 7366789 


9678897 


778965 


787878 


C756666 


897789 


565650 


776988 


954378 


737373 


67777 


878679 


457897 


99997 


545454 


8054 


85359 . 


373737 


97866 


7770G 


666665 


88788 


55555 


890787 


79794 


43456 


678976 


' 59529 


987654 


477896 


7868 


789475 


887887 


999999 


6789736 


36. 9678543 


36. 8756789 


736589 


778780 


656643 


766565 


698766 


67004 


4474747 


543042 


734343 


89896 


417197 


629273 


59478 


39898 


96789 


3686 


87736 


87869 


5968 


96453 


78762 


97865 


9798 


76798 


878787 


6954 


45454 


65430 


79876 


797878 


77777 


36789 


886764 


98766 


965368 


9999 


73456078 


38. 64997866 


1 
39. 97986541 


64440789 


3786501 


33333333 


93232456 


7321047 


44441411 


4578903 


9896078 


99999999 


787894 


8907865' 


88888888 


3604609 


7766786 


57575764 


7866867 


317891 


68686868 


9678796 


978888 


97979797 


8432109 


866545 


43434343 


4730346 


764323 


84210787 


5786647 


647986 


45543656 


3433249 


447986 


59898656 


9654327 


754973 


74747474 


7777777 


565566 


88888888 



SUBTRACTION. 1 1 

. SUBTEAOTION. 

16. Subtraction is the process of finding the difference 
botween any two numbers. 

The number to be subtracted is called the Svitrahendj 
the number from which the Subtrahend is to be taken is 
called the Minuend. The result or answer is called the 
Remainder in commercial arithmetic, and the Difference in 
mathematical science. 

Simple Subtraction, like Simple Addition, is confined 
to abstract numbers or applicate numbers of but one de- 
nomination. 

17. HuLE FOR Simple Subtraction. 

1^ Write the smaller number under the ffreater, just as 
two addends are written. 

2?. Take each figure in the smaller number from the 
figure corresponding to it in the larger, commencing at the 
units' place. 

3^ If the lower figure be greater than the figure over it, 

increase the latter by 10, and subtract. After setting down 

the remainder, ca/rry 1 to the next figure to be subtracted, 

and so on. 

Ex. 1. From 739 take 434. 

In this example we say, 4 from 9 and 5 remain ; 739 

3 from 3 and nothing remains ; 4 from 7 and 3 remain. 434 

305 Ans. 
Ex. 2. What is the difference between 7372 and 3454 ? 
We cannot take 4 units from 2 units, then we say 

4 from 12 (10 + 2) and 8 remain. Carry 1 to 5, 6 7372 
now, 6 from 7 and 1 remains ; 4 from 3, we cannot, *^ 

but 4 from 13 and 9 remain ; carry 1 to 3 make 4, ^Qi^ jjig^ 

4 from 7 and 3. 

18. Beason. — ^The reason of the rule is obvious, and depends on the 
fact, that the difference of the corresponding parts of two numbers is 
Bqual to the difference of the numbers themselves. If we wish to take 
^9 from 161, we can say 161-150+11 and69-50 + 9, hence we have 
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Explanation, 
161 - 150 + 11 
19. Proop.— L Add the remainder to 59 * « 60+9 

the smaller aumber, and the sum will be TTT' ,^^ . „ , ^^ 
, . . , , 102 100+ 2=102 

oquid to the greater. 

II. Subtract the answer from the greater number, and the remainder 
will be equal to the less. 

The sign of subtraction is — ,thus, 10— 6»4 ; read 10 minus or less 
6^=4; and denotes that the number after the sign is to be taken from 
the number which precedes it. 

m. 

(1) (2) (3) (4) 

From 78069 86004 496736 69086 

Take 16736 19363 279687 47979 



5. 100100-3656. 7; 100300-7786. 9. 63712-16019, 

a 59064-56899. 8. 709600-46867. 10. 58634-57016. 

Various Examinations, 

11. Subtract 868704368 from 7648200069. 

12. From 6101507601061 take 3806790989. 

13. i?Vom 683216432 tojfec 89532179. 

14. From 4723698007 take 494789127. 

15. From 4723698007 take 493298127. 

16. From 8054010657811 take 76909748598. 

17. From 84331306 take 56421808. 

18. From 998765432 take 123456789. 

19. Frtm 256714894 take 93553760. 

20. From 501505010678 take 794090589. 

21. From 97040341061 take 933701697. 



SIMPLE MULTIPLICATION. 

* 

{?0, Multiplication is a short method of Addition when 
the addends are all alike. 

When the addends are all the same it is only necessary 
to set down one of them, now called the Multiplicand^ or 
number to be multiplied. 
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The number showing how many addends are to be taken 
is called the Multiplier. The answer, or what is called the 
Sum in Addition, is called, in Multiplication, the I^oduct 

The following example will sufficiently illustrate these 
definitions. 

Ex. 1. Multiply 7 by 4, in other \rords, add 7 four times. 

By Addition^ 7 + 7 + 7 + 7 «28 Ans, 

By MMplicationj 7x4 (read, 7 multiplied by Proof, 

4) »28. 7 is the multiplicand^ 4 the multiplier^ • • 

and 28 the product, 



The numbers 7 and 4 which are multiplied .»..••• 
together are also called factors, in reference to 
the product 

The stgn x implies that the numbers between which it is placed are 
to be multiplied together. 

The multiplier and multiplicand may change places, 
without affecting the product, since 7 times 4 = 4 times 7. 

Multiplication Table. 



1 

2 
3 


2 

4 
6 


3 
6 
9 


4 

8 

12 


5 
10 


6 
12 


• 

7 


8 


9 


10 
20 


11 
22 


12 
24 
36 


14 


16 


18 
27 
36 


15 


18 


21 

28 


24 
32 


30 
40 


33 


4 


8 


12 


16 


20 


24 
30 
36 
42 


44 
55 
66 
77 
88 
99 
110 


48 
60 
72 
84 
96 
108 
120 


5 


10 


15 


20 
24 
28 


25 
30 
35 


35 


40 


45 


50 


6 


12 


18 


42 

49 


48 
56 


54 


60 
70 
80 
90 


7 
8 


14 


21 


63 


16 


24 


32 


40 


48 


56 


64 


72 


9 


18 


27 


36 


45 


54 


63 
70 

77 


72 
80 


81 


10 
11 


20 
22 
24 


30 
33 


40 
44 


50 
55 


60 
66 


90 


100 
110 
120 


88 
96 


99 
108 


121 
132 


132 
144 


12 


36 


48 


60 


72 


84 
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Simple Multiplication is confined to the same kind of 
(Quantities as Simple Addition. 

The multiplier must be invariably an abstract number, 
as it always indicates the number of times the multiplicand 
is to be taken. 

Case I. 

21. WJien the multiplier is not greater than 12. 

Rule. — Multiply each figure of the multiplicand by the 
multiplier, by means of the Multiplication Table, setting 
down and carrying, just as in Addition. 

Ex. 1. Multiply 3798 by 9. 3798 

9 

In the annexed example, we say, 9 times 8 «72, set _ . 

down 2, and cony 7 ; 9 times 9881, and 7»88, write 

down 8, and carry 8, and so on. This case may be conveniently prot*«J 

by Addition. 

IV. 

1. 98677 X 7. 4. 97645 x 12. 

2. 78069 X 9. 5. 70869 x 8. 

3. 86099x11. 6. 790063x11. 

CaS£ II. 

22. PVhen the multiplier is greater than 12. 

HuLE. — 1^. Set down the multiplier under the multipli- 
cand, just as two addends are written. 

2^. Commencing with the units' figure, multiply every 
figure of the multiplicand by every figure of the multiplier, 
taking care to write ihQ first figure of each product as far 
from the unit^ place as the^^t^re of the multiplier which 
produces it. 

3®. Add all these products, and their sum will be the 
complete product. 
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Ex. 2. Multiply 429 by 46, and 3736 by 127. 



We first multiply by 

5, as in Oase I. Next we 

multiply by 4, placing 

the first figore, 6»of its 

product under the tens' 
place, as directed by the 

lule. 



4»29 
46 




2145 =prod by 5 
\7l60=prod. by 40 

19305 =:pro(f.% 45 



26152 
7472 
3736 



tprod. by 7 
'prod, by 20 
»pro<L by 100 



474472 sprodL 6^ 127 



Ex. 3. Multiply 897063 by 504017. 

897063 
504017 



%2194A\^produetby 7 
897063 ^product by 10 
3588252 ^product by 4000 
4485315 ^product by 500000 

452135002071 » Total product^ by 504017. 

Reason. — 

l^ This is a matter of convenience. 

2^ Since we cannot multiply by the whole multiplier at once, vc 
divide it into parts by taking each of its figures separately. 
3^ This is self-evident. 



FROors.— I. Multiply the multiplier bj the multiplicand aud the same result will be 
obtained. 
II. The explanation glTen (20) is the simplest proof. 
IlL By Addition.^ in (20). 

IV. The most natural method of proof Is by division ; but this would be anticipating 
that rule, of which the learner is supposed to be ignorant. 

V. If we commence with the left-hand figure of the multiplier and fall back to the 
right, instead of to the left, it will afford a method of proof. ■ This is the eaa^m mode 
of multiplying. 

VI. Cask the nines out of the sum of the figures of the multiplier and set down the 
remainder ; cast the nines also out of the sum of the multiplicand and set down the 
remainder ; multiply these two remainders together and cast the nines out of the pro- 
duct, this last remainder is the same as the remainder obtained t»y casting the nines 
out of the product if the woik be correct. 

In the second example, we find the sum of the figures of the multiplier, 44>6s9ssom 
nine without any remainder ; we write above, as in the margin. Again, 
4-f 24>9sBl6=ontf nine and 6 remainder ; set down 6 opposite the first remainder ^ ^. 
0. Now multiply these remainders, which gives 0. Lastly the sum of the figures ^ 
in the product, l-t^g+S-f SslSrs/wo nines, and leaving no remainder as btfbr«; 
vu write opposite. the last figure written. 
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IV. 



7. 


8679 X 23, and 


by 


28. 


15. 937860 X 9600, and by 908. 


8. 


76979 X 48, 


» 


56. 


16. 207019x19307, „ S90. 


9. 


99706 X 73, 


>» 


85. 


17. 20136720 x 215670. 


10. 


860478 X- 95, 


»» 


102. 


18. 40707900 x 6048070. 


11. 


860078 X 127, 


>» 


185. 


19. 9940806x9773060. 


12. 


98653 X 557, 


»» 


629. 


20. 7048960 x 7040980. 


13. 


77869 X 560, 


»« 


978. 


21. 9607587x948060. 


14. 


75060x914, 


»> 


970. 










Contractions. 



23. When one or both of the factors end in cyphers, 

EuLE. — Multiply as if there were none^ and add so many 
cyphers to the result as have been neglected. 

Ex. 4. 7200x3600. Here 72x36^=2592, but we neglected /uur 
cyphers ; therefore the true product is 25920000. Any cyphers in the 
multiplier except at the end are always neglected in the op^tion. 

22. 86400 X 8700, and by 1700. 23. 19900 x 7600, and by 6500. 

24« To multiply by a composite number. 
Rule. — ^Multiply successively by its factors. 

Ex. 5. 9648 X 42. 9648 

7 

It is evident that 6 times the product by 7, "i 

will be the product by 42. 67636 =j,ra/«c/ by 1 

405216 =pra/«c< by A2 
24. 86736 x 64, and by 72. 25. 87697 x 121, and by 132. 

25. To multiply by any number consisting of nines. 

Rule. — ^Add as many cyphers to the multiplicand as 
there are nines in the multiplier, and subtract the multi- 
plicand fvom the result. Thus, 864x99=86400— 864= 
65536 Ans. 

Reason. — When we add as many cyphers as there are niaes we 
multiply by a number 1 too greats hence we must subtract the multipli- 
cand. For, 100«99 + 1 \ 1000B999-f 1 ; and 10^9 + 1, kc. 



iffULTIPLICATION. 17 

Always in multiplying take the most convenient num- 
ber as multiplier. Thus, 7 X 112, say, 7 times 2, &c. This 
hint will be found of considerable utility in many subsequent 
operations. 

IV. 







Post Office, 


26. 


Multiply 60538067 by 83. 


27 


»» 


64059008 by 720106 


28. 


» 


60538067 by 94. 


29. 


>» 


64059008 by 807609. 


30. 


«) 


46054 by 78. 


31. 


>t 


247003 by 6020. 


32. 


»» 


46054 by 68. 


33. 


»» 


247003 by 4050. 


« 




Dockyards* 


34. 


») 


376546 by 407091. 


35. 


i» 


96072015 by 2603. 



Various Departments, 

36. Multiply 98703542 by 7007D6. 

37. , , 7001009 by 7007867. 

38. „ 978015632 by 9738. 

When more than two factors are employed in forming a 
product, it is called a Continued Product, Thus, 3x4x6= 
72, the continued product of 3, 4, and 6. 



Notes.— 1. The method of pro<tf (vi.) depends on a property of the number 9, 
viz. : — * any number divided by 9 will leave the same remaindei' as the sum of Its 
figures divided hy9.* 

2. The explanation of the annexed example in multiplication will be found useful. 

Having multiplied by 1 (written the multiplicand), multiply thi» 7C3479 

produei by the next figure 2, because it is more directly under the eye AH2 1 

tiian the multiplicand. The product by 4 should be found by taking 763479 

twice the product by 2; the product by 8, by taking twice this last 1526U58 

product. For the product by 4, the left-hand figure of the multi- mo'-H^o^ 

plier, write the product by 4 already found, or, take one-half of the S05;>gi6 

product by 8. —————— 

3G96841G659 

a. When the figures of the multiplicand are fewer than those of the multiplier, or 
alTord facilities for multiplying, like those pointed out above (the multiplier not having 
similar advantages), multiply as in 26- 
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8. Add, one hundred and seventy-nine ; nine thousand four hun- 
dred and eighty-nine ; six hundred and twelve thousand seven hundred 
and ninety-six; nine hundred and sixteen thousand seven hundred 
and forty ; sixty-nine thousand seven hundred and eighty-seven. 

9. Add, three hundred and sixty-five ; four hundred and seventy- 
nine; six hundred and ninety-four; seven hundred and nine; nine 
hundred and seventy-eight ; forty- eight; nineteen. 

10. Find the sum of, four hundred and nine thousand seven hun- 
dred and forty-nine ; six hundred and seventy-eight thousand and 
seventy-iive ; eight hundred and sixty-nine thousand and fifty ; nine 
thousand eight hundred and seventy-six ; five hundred and seventy-four. 

11. Add, thirty-nine millions six hundred and nineiy-four thousand 
four hundred and ten ; forty millions forty thousand and forty ; ninety- 
seven millions ninety-seven thousand and ninety -seven ; fifty-six 
thousand and seven ; three liundred and seventy-nine; five hundred 
and eight. 

12. Adam lived 930 years ; Seth, 912 ; Enos, 905 ; Cainan, 910 ; 
Mahaleel, 895 ; Jared, 962 ; Enoch, 365 ; Methusaleh, 969 ; Lamech, 
777; Noah, 950; Shem, 600; Arphaxad, 438; Salah, 433; Heber, 
464^ Peleg, 239; Reu, 239; Serug, 230; Kahor, 148; Terab, 205; 
Abraham, 175; Isaac, 180; Jacob, 147; Joseph, 110; Moses, 120; 
Joshua, 110. What is the sum of all their ages ? 

Proposed cU various Examinations, 



13. 64935039 


14. 


576087 


15. 


64935039 


3945684 




66989 




3945684 


59712593 




755777 




59712693 


78916376 




89788 




80643978 


12863121 




778876 




12863121 


83752463 


17. 


79997 


18. 


83752463 


16. 34689104 


9076787 


34689104 


83674823 




789766 




83674823 


97615307 




79798 




97615307 


41923584 




875666 




41923584 


7632591« 




744455 




13895193 


67431297 




98888S 




67431297 


93206140 




77777 




93206140 


72169837 




99999 




72169837 
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19. 650350497 


20. 


789725 


21. 


7836744364 


37290154 




333333 




795242165 


728236525 




979797 




677167113 


59843157 




868631 




68259617 


381402388 




704093 




• 4992429 


948635749 




217479 




83485354 


751298797 




579068 




7768432 


445737587 




89787 




32483547 


983176679 


23. 


6679 


24. 


91998796 


22. 97679017795 


789786 


879678996 


7505307944 




17932 




640350397 


34451556 




904766 




39456846 


447789667 




788777 


t 


697125937 


8139004579 




867999 




7891637676 


7896341297 




754444 




128631219 


654788578 


26. 


989895 


27. 


837524638 


25. 77777777 


445678 


66666666 


98014566 




979779 




78982377 


977398S 




86547 




77721040 


7463966 




345607 




98684397 


950466 




93478 




6752589 


98890978 




45555 




97876679 


28. 6778275 


29. 


789787 


30. 


79361377 


690343 




77896 




975086 


8771527 




78964 




67745306 


9478698 




83245 




9370979 


798667497 




79427 




77871897 


99S1999999 




88888 




8^8388 



The learner shonld be accustomed to add in the following manner until he can do 
30 with accuracy and despatch : Because 4 and 7 are 11, 14 and 7 are 21, 24 and 7 are 
SI. Again, 16 and 8 are 24 ; say, " because 6 and 8 are 14,*" 26 and 8 are 84, 86 and 8 
are 44, and so on. It is necessary to point ont to him that 11, 21, 81, Ac., all end in 
toe same flgnre 

b2 
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31. 



34. 



37. 



7968543 


32. 8987664 


33. 7366789 


9678897 


778965 


787878 


6766666 


897789 


666666 


776988 


964378 


737373 


67777 


878679 


467897 


99997 


646464 


8054 


86369 . 


373737 


97866 


7770G 


666665 


88788 


66665 


890787 


79794 


43466 


678976 


' 59629 


987664 


477896 


7808 


789475 


887887 


999999 


6789736 


35. 9678543 


36. 8756789 


736689 


778780 


666643 


766665 


698765 


67004 


4474747 


643042 


734343 


89896 


417197 


629273 


69478 


39898 


96789 


3686 


87736 


87869 


6968 


96463 


78762 


97865 


9798 


76798 


878787 


6954 


46464 


66430 


79876 


797878 


77777 


36789 


886764 


98765 


966368 


9999 


73466078 


38. 54997866 


39. 97986541 


64440789 


3786501 


33333333 


93232466 


7321047 


14111111 


4678903 


9896678 


99999999 


787894 


8907865 


88888888 


3604509 


7766786 


67676764 


7866867 


317891 


68686868 


9678796 


978888 


97979797 


8432109 


866645 


. 43434343 


4730345 


764323 


84210787 


6786547 


647986 


46643656 


3433249 


447986 


69898656 


9664327 


764973 


74747474 


7777777 


656655 


88888888 



SUBTRACTION. 1 1 

. SUBTRACTION. 

16. Subtraction is the process of finding the difference 
between any two numbers. 

The number to be subtracted is called the Subtrahend ^ 
the number from which the SvMrahend is to be taken is 
called the Minuend. The result or answer is called the 
Remainder in commercial arithmetic, and the Difference in 
mathematical science. 

Simple Subtraction, like Simple Addition, is confined 
to ebbstract numbers or ajpplicate numbers of but one de- 
nomination, 

17. Rule for Simple Subtraction. 

1^ Write the smaller number under the grealer^ just as 
two addends are written. 

2®. Take each figure in the smaller number from the 
figure corresponding to it in the larger, commencing at the 
units' place. 

3^ If the lower figure be greater than the figure over it, 

increase the latter by 10, and subtract. After setting down 

the remainder, caary 1 to the next figure to be subtracted, 

and so on. 

Ex. 1. From 739 take 434 

In this example we say, 4 from 9 and 5 remain ; 739 

d from 3 and nothing remaios ; 4 from 7 and 3 remain. 434 

305 Ans. 

Ex. 2. What is the difference between 7372 and 3454 ? 

We cannot take 4 units from 2 units, then we say 
4 from 12 (10 + 2) and 8 remain. Carry 1 to 5, 6 7372 

now, 6 from 7 and 1 remains ; 4 from 3, we cannot, 

but 4 from 13 and 9 remain ; carry 1 to 3 make 4> 39^3 j^^^ 

4 from 7 and 3. 

18. BsASON.— The reason of the rule is obvious, and depends on the 
fact, that the difference of the corresponding parta of two numbers is 
«qual to the difference of the numbers themselves. If we wish to take 
^9 from 161, we can say 161-160+11 and69»50+9, hence we have 
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Explanation* 
161 = 160 + 11 
19. Pkoop.— I. Add the remainder to 69 * = 60+9 

tbe smaller number, and the smn will be TZT" TZT. o i ao 
, . . , . 102 100+ 2=102 

oqual to the greater. 

II. Subtract the answer from the greater number, and the remainder 
will be equal to the less. 

The sign o£ subtraction is — ,thus, 10— 6'«4 ; read 10 minus or less 
S=4; and denotes that the number after the sign is to be. taken from 
the number which precedes it. 

Ill 

(1) (2) (3) (4) 

Fr(m 78069 86004 496736 69086 

Take 16736 19363 279687 47979 



5. 100100-3656. 7; 100300-7786. 9. 63712-16019. 

a 59064-66899. 8. 709600-46867. 10. 68634-57016. 

Varioua Examinations, 

11. Subtract 868704368 from 7648200069. 

12. From 6101607601061 take 3806790989. 

13. jPVom 683216432 toifee 89532179. 

14. From 4723698007 take 494789127. 
16. From 4723698007 take 493298127. 

16. From 8054010657811 take 76909748598. 

17. From 84331306 take 66421808. 

18. From 998765432 take 123456789. 

19. From 256714894 take 93553760. 

20. From 601505010678 take 794090589. 

21. From 97040341061 take 933701697. 



SIMPLE MULTIPLICATION. 

5J0, Multiplication is a short method of Addition when 
the addends are all alike. 

When the addends are all the same it is only necessary 
to set down one of them, now called the Multiplicand, or 
number to be multiplied. 
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The number showing how many addends are to be taken 
is called the MuUiplier, The answer, or what is called the 
Sum in Addition, is called, in Multiplication, the Product. 

The following example will sui&cicntly illustrate these 
definitions. 

Ex. 1. Maltiply 7 by 4, in other vords, add 7 four times. 

By Addition, 7 + 7 + 7 + 7 «28 Ana. 

By Muliiplicationf 7x4 (read, 7 multiplied by I^wtf. 

4) s=28. 7 is the multiplicand, 4 the multiplier^ 

and 28 the product, 



The numbers 7 and 4 -which are multiplied . • 

together are also called factors, in reference to 
the product. 

The sign x implies that the numbers between which it is placed are 
to be multiplied together. 

The multiplier and multiplicand may change places, 
without aflfecting the product, since 7 times 4 = 4 times 7. 

Multiplication Table. 



1 

2 
3 


2 

4 
6 
8 


3 


4 


5 
10 


6 
12 


7 
14 


8 


9 


10 
20 
30 
40 


11 
22 
33 


12 
24 
36 


6 
9 


8 
12 


16 


18 
27 
36 


15 


18 


21 


24 
32 


4 


12 


16 


20 


24 


28 


44 
55 
66 


48 
60 
72 
84 
96 


5 


10 


15 


20 
24 


25 
30 


30 
36 
42 


35 


40 


45 


50 


6 


12 


18 


42 

49 


48 
56 


54 


60 


7 
8 


14 


21 


28 


35 


63 
72 


70 
80 
90 


77 
88 


16 


24 


32 


40 


48 


56 


64 


9 


18 


27 


36 
40 


45 


54 


63 
70 

77 
84 


72 
80 


81 


99 
110 


108 
120 
132 
144 


10 
11 


20 


30 


50 
55 


60 
66 


90 


100 
110 
120 


22 


33 


44 


88 
96 


99 
108 


121 
132 


12 


24 


36 


48 


60 


72 
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SmpLE Multiplication is confined to the same kind of 
([uantities as Simple Addition. 

The multiplier must be invariably an abstract number, 
as it always indicates the number of times the multiplicand 
is to be taken. 

Case I. 

21. Wlien the multiplier is not greater than 12. 

Rule. — Multiply each figure of the multiplicand by the 
multiplier, by means of the Multiplication Table, setting 
down and carrying, just as in Addition. 

Ex. 1. Hultiplj 3798 by 9. 3798 

9 

In the annexed example, we say, 9 times 8 =72, set -...„ . 

down 2, And, carry 7 ; 9 times 9=81, and 7^88, wnte 

down 8, and carry 8, and so on. This case may be conveniently proved 

by Addition. 

lY. 

1. 98677 X 7. 4. 97645 x 12. 

2. 78069 X 9. 5. 70869 x 8. 

3. 86099x11. 0. 790063x11. 

Case 11. 

22. When the multiplier is greater than 12. 

Rule. — 1°. Set down the multiplier under the multipli- 
cand, just as two addends are written. 

2®, Commencing with the units' figure, multiply every 
figure of the multiplicand by every figure of the multiplier^ 
taking care to write \hQ first figure of each product as far 
from the unit^ place as ihQ figure of the multiplier which 
produces it. 

3^. Add all these products, and their sum will be the 
complete product. 
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Ex. 2. Multiply 429 by 46, and 3786 by 127. 



We first multiply by 

5, as in Case I. Next we 

multiplj by 4, placing 

the first figure, 6, of its 

product under the tens' 
place, as directed by the 

lule. 




4»29 
46 



2145 ^prod. by 5 26152 »pro(£ hy 7 
17160=f rocL iy 40 7472 «j?rorf. by 20 
— 3736 '^prod. by 100 

19305 =prorf. by 45 

474472 »j9rod 6^ IS7 



Ex. 3. Multiply 897063 by 504017. 

897063 
504017 



6279141 ^product by 7 
897063 ^product by 10 
3588252 ^product by 4000 
4485315 ^product by 500000 

452135002071 »roto/|)fMitic^ (y 504017. 

RsASON. — 

l^ This is a matter of convenience. 

2^ Since -we cannot moltiply by the whole multiplier at once, \rc 
divide it into parts by taking each of its figures separately. 
3^ This is self-evident. 



Proofs.— I . Multiply the multiplier by tlie multiplicand aud the same result will be 
obtained. 
II. The explanation giren (20) Is the simplest proof. 
IIL By AddiHon^u in (20). 

I V. The most natural method of proof is by di? islon ; but this would be anticipating 
that rule, of which the learner is supposed to be ignorant. 

V. If we commence with the left-hand figure of the multiplier and fidi back to the 
right, instead of to the left, it will afford a method of proof. ■ This is the eastern mode 
of multiplying. 

VI. Cast the nines out of the sum of the figures of the multiplier and set down the 
remainder ; cast the nines also out of the sum of the multiplicand and set down the 
remainder ; multiply these two remainders together and cast the nines out of the pro- 
duct, this last remainder is the same as the remainder obtained by casting the nines 
out of the product if the woik be correct . 

In the second example, we find the sum o( the figures of the multiplier, 4-f'6as9B:om 
nine without any remainder ; we write above, as in the margin. Again, 
44-2.f 9sl6aontf nine and 6 remainder ; set down 6 opposite the first remainder . ^. 
0. Now multiply these remainders, which gives 0. Lastly the sum of the figures ^ 
in the product, 14 94>8'f Sb18s<i9o nines, and leaTing no remainder as btCore; 
ro write opposite. the last figure written. 
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IV. 



7. 


8679 X 23, and 


by 


28. 


15. 937800 X 9600, and by 908. 


8. 


76979 X 48, 


n 


56. 


16.207019x19307, n ^90. 


9. 


99706 X 73, 


»» 


85. 


17. 20136720x215670. 


10. 


860478 X 95, 


»♦ 


102. 


18. 40707900 x 6048070. 


11. 


860978 X 127, 


>» 


185. 


19. 9940806x9773060. 


12. 


98653 X 557, 


tt 


629. 


20. 7048960 x 7040980. 


13. 


77869 X 560, 


»• 


978. 


21. 9607587 x 948060. 


U. 


75060x914, 


»> 


970. 










CONTBACTIONS. 



23* When one or both of the factors end in cyphers. 

Rule. — Multiply as if there were none, and add so many 
cyphers to the result as have been neglected. 

Ex. 4. 7200 X 3600. Here 72 x 36^2592, bat we neglected fvur 
cyphers ; therefore the true product is 25920000. Any cyphers in the 
multiplier except at the end are always neglected in the opAation. 

22. 86400 X 8700, and by 1700. 23. 19900 x 7600, and by 6500. 

24. To mtdtiply by a composite number. 

Rule. — ^Multiply successively by its factors. 

Ex. 5. 9648 X 42. 

It is evident that 6 times the product by 7, 
will be the product by 42. 



9648 

7 

G7 b36=>prodvct by 7 
6 



405216 ^product by 42 
24. 8G736 x 64, and by 72. 25. 87697 x 121, and by 132. 

25. To multiply by any number consisting of nines. 

Rule. — Add as many cyphers to the multiplicand as 
there are nines in the multiplier, and subtract the multi- 
plicand ivom the result. Thus, 864x99=86400— 864= 
85536 Ans. 

Reason. — When we add as many cyphers as there are nioet wo 
multiply by a number 1 too greats hence we must subtract the moltipU* 
cand. For, 100«99+1 s 1000-^999 + 1 ; and 10« 9 + !,&<*. 
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26. Always in multiplying take the most canvenient num- 
ber as multiplier. Thus, 7 x 112, say, 7 times 2, &c. This 
hint will be found of considerable utility in many subsequent 
operations. 

IV. 

Post Office, 

26. Multiply 60538067 by 83. 

27 „ 64059008 by 72010G 

28. „ 60538067 by 94. 

29. „ 64059008 by 807609. 

30. „ 46054 by 78. 

31. „ 247003 by 6020. 

32. „ 46054 by 68. 

33. „ 247003 by 4050. 

• Dockyards, 

34. „ 376546 by 407091. 

35. „ 96072015 by 2603. 

Various Departments, 

.36. Mnltiply 98703542 by 700706. 
.37. ,, 7001009 by 7007867. 

38. „ 978015632 by 9738. 

When more than two factors are employed in forming a 
product, it is called a Continued Product, Thus, 3x4x6= 
72, the continued product of 3, 4, and 6. 



Notes. — 1. The method of pro<^ (vi.) depends on a property of the number 9, 
Tiz. :— * any number divided by 9 will leave the same remainder as the sum of Its 
figures divided by 9.* 

2. The explanation of the annexed example in multiplication will be found useful. 

Having multiplied by 1 (written the multiplicand), multiply ikit 7G3479 

product by the next figure 2, because It is more directly under the eye ^BJI X 

than the multiplicand. The product by 4 should be found by taking 763479 

twice the product by 2; the product by 8, by taking twice this last 15869AV 

product. For the product by 4, the left-hand figure of the multi- fiul'^i^ 

plier, write the product by 4 already found, or, take one-half of the 305:»9I6 

product by 8. -.^— — — . 

36968416669 

& When the figures of the multiplicand are fewer than those of the multiplier, or 
afford flscilities for multiplying, like those pointed out above (the multiplier not having 
similar adrantages), multiply as in 26- 
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DIVISION. 

27* Division is the process of finding how often one 
number is contained in another. The number to be divided 
is called the Dividend ; the number by which the dividend 
is to be divided^ is called the Divisor ; and the result or 
answer the Quotient 

When the dividend does not contain the divisor an exact 
number of times, there is a Remainder^ which is always less 
than the divisor. 

Division enables us to find the third part, or any part, 
of a number ; or, it shows how to find one of the factors 
of a given product, when the other is known. 

As this rule shows how often one number must be taken 
to make up another, it is plain that the number of times we 
can subtract a less number from a greater, is the number oi 
times the greater contains the less. Therefore Division is 
a contracted mode of Subtraction^ and Dears a relation to i( 
somewhat similar to that which Multiplication has to Addi' 
tion. For instance, if we require to know how often 5 ia 
contained in 30, we may say, 30—5=25, and 25—5=20, 
and so on, until the remainder becomes 0, or less than 5 ; 
the number of times we subtract is the Quotient. But wc 
see at once that 30 contains 5, 6 iimcs by the Mxtltiplica- 
TioN Table. 

The sign of Division is -^, and indicates, when placed 
between two numbers, that the number which precedes is 
to be divided by that which follows it. Division is also 
expressed by writing the divisor under the dividend, sepa- 
rated by a line. Thus 40-4-10, and ^ mean the same 
thing ; read, 40 divided by 10.— (40-h10=4). 

Case I. 
28. JFhen the divisor does not exceed 12. 



DIVISIOK. 1 9 

Rule. — l". Set down the divisor to the left of the divi- 
dend, separating them by a curve line. 

2®. Find by the Multiplication Table how often the 
divisor is contained in the first figure, or, if necessary, the 
number expressed by the first two or the first three figures 
of the dividend ; set down the figure denoting the number 
of times as the first figure of the quotient. Subtract men-- 
tallyy the product of this quotient figure and the divisor, 
from the number expressed by the figures of the dividend 
already used. 

3°. To the remainder annex the next figure of the divi- 
dend and proceed as before, until all the figures of the divi- 
dend have been considered. 

4°. Should there still be a remainder it must be written 
after the quotient and separated from it by+. 

Ex. 1. Divide 3484 by 4. 

Here we see that 4 will not be contained in 3, that 
is, we cannot take 4 from 3 \ therefore, we say, 4 into 4)3484 

34, 8 times and 2 over ; we say 2 before 8 makes 28, 

4 in 28, 7 times; and 4 into 4, once. Therefore the ^^^ " 

quotient is 871. 

Reason. — 1*. Writing the dividend and divisor as directed is a 
' matter of convenience. 

2\ In the example, we require to take the fourth part of 3484: we 
cannot take the 4th-part part of 3000, since 3 will not contain 4 ; 
therefore we consider 3000 as 30 hundreds, to 
which when 400 is added it makes 3400 ; 4 will 
be contained in 34, 8 times, that is, 800 times* 
and leaves 2, that is 200. This last we consider 
not as 200, but as its equivalent 20 tens, to which 
we add 8 tens, making 28 tens, 4 into 28 tens, 7 
tens times. Lastly, 4 into 4 once. 

Since 3l$4»3000 +400 + 80 + 4, the work in 
fall will be as in margin. 

V. 

1. 38656+S, and by 5. 2. 83295+7, and by 8 

3. 9349344 + 9> and by 13. 



4)3484 
'320U 


800 


4) 284 
280 


70 


4) 4 

4 


1 

871 Ans. 
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Long Division. 

29. PFhen the divisor ut greater than 12. 

Rule — ^Instead of multiplying and subtracting mentally 
as in Short Divisiony we must write down the whole of the 
work as in the following example. 

Ex.2. 86560 -Ml. 

As this is an example coming under 
Short Division, the best manner to under- 11)86568 
stand the reason and nature of the process 77 • • • 

is to work the example both ways, and (7869 + 9 Rem. 

compare the diflPerent steps of each opera- gg 

tion. We just say, 11 into 86, as in the 

former case, 7, then 7 x 11 = 77, which we ^^ 

write under 86 and subtract; to the re- 1 

mainder 9 we bring down 5, the next figure 108 

of the dividend, marking it by a dot to ^^ 

show that it has been used, and so on. 9 

After all the figures of the dividend have 

been brought down, there is a remainder 9, which is written as before 

When any dividend, formed of a remainder and a figure brought down 

is less than the divisor, we must place a in the quotient and bring 

down another figure. 

Ex. 3. 1104654-^327. 

Here, as 3 "^ill not be contained in 1, .127)1104654 
we must say 3 in 11, 3 times ; we write 3 981 •• • 

in the quotient and multiply. After sub- ToTfi^^^^^ ^ ^^ ^^* 

tracting, we say 3 in 12, 4 times, but ggj 

4x2 (the second figure of the divisor) 

« 8, which would be too great ; therefore ^ ^om 

the proper quotient figure is 3. Again, 

3 into 25, 8 times, but 8 x 2 = 16, which 2664 

would also be too great, then we must put Z 

7 in the quotient, &e. 48 ^ 



FROor._I. Multiply the quotient by the divlior and the product + the rmnainder 
(if any), will be equal to the dividend. 

II.~Subtract the remainder Trom the dividend, and divide what is lefl by the quotient ) 
the new result or quotient will be the same as the given divisor. 
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V. 

4. 70633 -^23» and by 24. 8. 2760865 -M 79, and by 224. 

5. 96802+29, „ 37. 9. 6960508-^586, „ 625. 

6. 186879 -f-63, „ 73. 10. 864739+907, „ tt43. 

7. 897608-7-98, „ 106. 

Post Office, Customs^ 8ic, — Jwiior AppoinltnenU. 

11. Divide 7461968 by 8. 

12. „ 7461968 by 9. 

13. ' „ 434589760126 by 7. 

Education Office, 

14. Divide 106397320524 by 12. 



Ill— Add erery aUemate liue of figures Just as they stand in the operation, their 
stem should be equal to the dividend. 

IV. Cast the ninei out of the divisor and quotient, multiply the remaindert and cast 
the nines oak of their product ; to this last rcmaindor add the remainder found by casu 
iag the Bines out of the remainder (if any) in the example. This sum should be equal 
to the remainder found by casting the nines out of the dividend. 

Rbasom of Pboops.— I. This follows at on«e from the definition of Ditiiioii. 

II. This is merely reveriing the proceu. 

III. This proof depends on the principle, * The whole is equal to the sum of all its 
parts.' 

IV. This depends upon a property of the number 9 already referred to. 

30« As we are unable to see at once how often the divisor is contained in the divi 
4end, we actually separate the latter into/Mrri!! during the process, and find bow often 
the divisor is contained in each part. The quotient is the iutu of the number of times 
tbo divisor is contained in each part of the dividend. The dividend is divided in the 
following manner during the process i-^ne pari is the product of the divisor, and the 
first quotient figure having, its local value ; the other part is the difference between 
this product and the whole dividend, and so on. 

Whenever a figure is written in the quotient the same as one already placed there, 
write down the product of the former figure and divisor. If 3 be placed in the quotient 
after 6, take <me-ha^fot the product by 6, and so on. 

3Xa The following asioms have been found useful, and may be employed with con- 
siderable advantage whenerer they are applicable to an example : indeed, almost all 
the contractions in arithmetic are derived from these two simple principles. 

I. The product of any two numbers is the same as onS'Ma(f of oae number multiplied 
by twice the other ; or, one-Jpurtk of one multiplied by /our times the other, and so on« 
For instance, 880 yds. at 7itf. per yard s=190 at \s. 3d. il^d. k 2} =95 at 2s. &/., then take 
1 1 €11 17a. 64. Ans, 

Again 7^ yds. at 3«. 64. s 16 at U. 9if. £= 30 at lOff. = 3154. = £1 6#. 34. An», Also, 
7 cwts. 2qrs. U lbs. at £A 10s, 84. ■- 15 cwts. 1 qr. at £2 5«. 44. = 61 cwts. at 1 Is. 44. a 
£Un§.id. Ans. 

IL The quotient of any two numbers is the same as one-Ao^T of one, divided by omc 
ha^itke other, or one-fourth of one, divided by one-fourth of the other. It It also the 
same as twice one divided by twice the other, or any multiple or pai^ of one, divided bf 
the §ame multiple^ or a like part of the other. For example, 18-r4|s36-r9a4« 
<ttd »i-i-3ft a 70-§- ID B 7; again, 1000 -f 68 s 500 -r 34 a 250-i- 17— 14||* 
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Candidates who are to know ' ElemenUiry Arithmetic * are proposed 
two questions, such as the two following :— 

15. Divide 846123998776 by 7. 

16. „ 630762540981 by 652. 

Admiralty (Dockyards). 
n, DWide 750324098176 by 826. 

Various Departments. 

18. Divide 2370056 by 93. 

19. „ 327840937675 by 716. 

20. „ 5946784379 by 492. 

21. „ 2370056 by 79. 

22. „ 32780937575 by 589 

32. To divide by a composite number. 

Rule. — 1°. Divide first by one factor, as in Short Divi- 
sion, then divide this quotient bj the other factor. 

2®. Multiply the last remainder by the^r*^ divisor, and to 
the product add the Jirst remainder for the true remainder. 

Ex.4. 86497 -^36. 

When we divide by the second 
factor 6, we have a remainder 4 ; f 6)86497 

this 4 is not 4 units but 4 sixes, ^® J 6)14416 + 1 

Then 6x4 + 1 «25 the true re- 

mainder. 2402 + 4 x 6 + 1 =25. Ans. 

Y. 

23. 486906-^42, and by 81. ~ 24. 786456-^108, and by 121. 

25. 5604060-r385 and bv 48. 

26. 7936497-5-648 and 1^9. 

27. 8696687 •T-792 and by 108. 

33. When the divisor ends in cyphers. 

Rule. — 1°. Neglect the cyphers, and cut off as many 
figures from the right of the dividend. 

2°. Divide with the remaining figures of the divisor, and 
annex the figures cpt off from the dividend to the re- 
mainder. 

Ex.5. 96846^1200 = 968,46-rl2.00 = 80 + 84C Hem. 
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Ileuce^ to divide by any number consisting of 1 followed 
by any number of cyphers, we have merely to cut off from 
the right of the dividend as many figures as there are cyphers: 
the other figures of the dividend form the quotient, and 
those cut ofi^, the remainder. 

. Ex.6. 18767 -h 100 « 187,67 = 187 + 67 -4n*. 

Ex. 7. 961864-7300. 

73,00)961,86 
73 

(13 I 1286 Rem, 

231 
219 

1286 

V. 

IS. 681379 + 1400, and by 1000. 29. 469786 -J- 100, and by 630J 

30. 9860400+ 1700, and by 1860. 

Contractions. 
34. The work of division may be considerably contracted 
by multiplying and subtracting mentally at the same time, 
omitting the product of the divisor and each quotient figure, 
and writing the remainder only. This method should not 
be introduced until the learner can work any example in the 
rule with the greatest ease ; otherwise his progress will be 
retarded. The work will stand as below. Compare both 
methods, and the reason will be evident. 

Usual Method, Contracted Method, 

173)6847329 173)6847329 

519 •••• • • • 

(395!r9 1657 (39579 



1657 

1557 1003 

1003 1382 

805 

1719 

1382 

1211 162 
1719 

162 
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35. To divide hy 25. 

Rule. — Multiply the dividend by 4 ; cut ofP two figures 
to the right ; one fourth of the number expressed by these 
two figures will be the true remainder. 

Ex. 8. 7324 + 25 » 7324 X 4 »29296, and 292^=292 + 24 Am. 

36. To multiply by 25. 

BuLE. — Annex 00 and divide by 4. 

Ex. 9. 375 X 25«37500-r4=9375 Ans, 

37. To divide by 35, 45, 65, ^c 

Rule— Divide twice the dividend by 70, 90, 1 10, &c 
Take half the remainder for the true one. 

Ex.10. 69475 + 35»138950-{-70^1985 Ans. i and 785675-r45 
-785675 x2-!-90 = l57l350-^90 = l7459 + 40«17459 + 20 Ans, 

38. To multiply by 125. 

Rule. — ^Annex 000 and divide by 8. 

Ex. 11. 116 X 125 »I16000-f-8» 14500 Ans. 

39. To divide by 125. 

Rule. — Divide 8 times the dividend by 1000, and take 
one-eighth of the remainder for the true one. 

Ex. 12. 2125-^125s2125x84'1000^17000-rl000=:17 Ans. 

40. To multiply by 35, 45, 55, Sfc. 

Rule. — ^Multiply by 70, 90, 1 10, &c., respectively, and 
take one^half o£ the product. 

Kz. 13. 735x35»735x704-2»5145O4-2»25725^iM. 

V. 

31. 9686454-25, and by 35. I 33. 978685-$-25, and by 45. 

32. 897895-^60, and by 125. | 34. 996846•^25, and by 45. 

41. To multiply when the multiplier contains ONE-uiiLy 
or quabteks. 

Rule. — ^For ^, add one-half of the multiplicand to th^ 
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result obtained by the rule ; for ^, add one^fuurth of it ; and 
for f , add the I'esult obtained by multiplying the multipli- 
cand by 3 and dividing the product by 4. 

Ex. 14. Maltiply 168 by 7f 

Here we mnltiplj 168 by 7 in the usual way ; we ^gg 

Chen say 2 into 16, 8 times $ 2 into 8, 4 times, and add 7I 

the 84 to the product by 7. — 

1176 
Reason. — When we multiply any number by 1, we 84 

get that number itself as product, and of course when . 

ve multiply by J, that is J of 1, we will get one-half 

the number as product. 

V. 

35. 97688 x 19}, and by 36|. \ 36. 86408 x 46|, and by 86|. 
42. To divide by any number containing one-half or 

l^UABTEBS. 

Rule. — 1^. Beduce both dividend and divisor to halves 
or quarters ; then use these as dividend and divisor. 

2^. The remainder will be in halves^ if we reduce to 
halves; in quarters^ if we reduce to quarters. 

Ex. 15. 444 -MS}. 

Here we reduce both to ludoesy and then 18^)444 
divide. 2 ^ 

37) 888 
74 

(24 Ans, 

148 
148 

37. 86976 -3-9^, and by ^\, \ 38. 79684|-^6}, and by 29|. 



NoTB.— In any example in division we may divide the divisor and dividend by the 
•aroe number, and use the quotients instead of the original numbers. Thus, 9&~'20 

In dividing by several &ctors the following rule should be observed to find the ime 
remainder t— 

Multiply the last remainder by the previous divisor, or divisors if more than one 
bis been used, and to the product add the previous remainder (if uqy) fur the tme 
remainder. 
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COMPOUND ARITHME Tia 
Weights, Measttbes, and Tables. 



I. Money.* 



4 farthings « 

12 pence *> 

24</. or 2s. B 
80</. 

aod. or 2 h. ors. » 

Sh.crs.orlOfl'l ^ 
or 20*. J * 

21 shillings 

The symhoh for pounds, shillings, 
and pence, are, £, s, d. 



1 penny 
1 shilling 
1 florin 
I half-crown 
1 crown 

£1 

1 guinea 



IL AyoiBDUPOi8.t 

16 drachms ■> 1 ounce 
16 ounces a 



14 pounds 

28 pounds or 
2 St. 

4 quarters or 
8 St. or 
112 lbs. 

10 hundreds or 1 
160 St J 



]- 
}- 



1 pound 
1 stone 

1 quarter 
I hundredwt. 
1 ton 



IIL. Tbot. 



24 grains 
20 pennywts. 
12 ounces 



1 pennywt 
1 ounce 
1 pound 



The symbols are, gr., dwt, o«., 
lb. This weight is used for goid, 
silver, and Jewellery ; and in philo' 
sophiccd experiments. The pound 
troy contains 5760 grains, the 
pound avoirdupois 7000 grains. 



IV. Apothecaries. 



The symbols respecUTcly are, dr., 
OK., lb., St., qr., cwt, t. 



20 grains 
8 scruples 
8 drachms 

12 ounces 



1 scruple 
1 drachm 
1 ounce 
1 pound 



The symbols are, gr., sc, dr., 02 
Apothecaries use it for mtartn^ their 
medicines. The grain, ounce, and 
pound, are the same as in Trot. 



• Oar standard gold coins consist of 22 parts pure gold, and 2 parts copper or alloy ; 
that Is, ^ pure gold and ^ copper. The value of gold, from which the coins are 
made, called gold of the mM Jbunest, Is £3 17f. 10|if« per onnoe. From erery pound 
Troy of ttandard gold, 46| sovereigns are made} hence ereiy sovereigQ weighs 

I23l|| grains. Gold Is a legal tender, without limitation, and Is the genertU ttandard 
if Yalue. 

Our ttandard silver coins are made of a metal consisting of 87 parts of pure silver 
and 3 parts copper. The mint price of standard silver is 6«. 6d. per ounce. Every 
pound Troy of silver Is coined into 66f., consequently, a shilling weighs 87 j^ gr^ns. 

Silver Is a legal tender for any sum not exceeding €2. 

Copper Is now coined at the rate of 48 pence to the pound Avoirdupois ; hence a 
penny weighs | of an ounce, and 12 pennies 4 of a pound. Copper Is a legal tender 
opV to the amount of one shilling. 

f The imperial pound, Avoirdupois, Is the unit of weight for all heary goods. An 
imperial gallon of distilled water weighs lOlb., and consists of 277*274 cubic inches. A 
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V. < 


Cjloth. 


IX. 


Capacity. 


2} inches 




= 1 nail 


4 gills or naggins = 1 pint 


4 nails 




= 1 quarter 


2 pints 


= 1 quart 


4 qaarters 




= I yard 


2 quarts 


= 1 pottle 


ft qaarters 




= 1 ell, English 


2 pottles 


B 1 gallon 


3 quarters 




=^ 1 Flemish ell 


2 gallons 


a= 1 peck 


6 quarters 




= 1 French ell 


4 pecks 
8 bushels 


B 1 bushel 
= 1 quarter 


VI. Lenqth. 


5 quarters 


« lload 


12 inches 


= 


Ifoot 


63 gallons 


» 1 hogshead 


3 feet 


^ 


1 yard 


36 gallons 


= 1 barrel of beor 


5} yards 


s= 


1 pole or perch 


2 hogsheads 


= 1 pipe or butt 


40 poles 


= 


1 furlong 


2 pipes 


= 1 tun 


8 furlongs 


= 


1 mile 


In some pi 


aces a barrel of beer 


3 miles 


= 


1 league 


has 32, in others, 34 gallons. 


Vll. 


G RAIN. 


X 


. TiaiE. 


6 stones 


^ 


1 barrel of bran 


60 seconds 


= 1 minute 


12 „ 


-- 


I „ of malt 


60 minutes 


=s 1 hour 


14 „ 


B 


1 f J of oats 


24 hours 


= 1 day 


16 „ 


sa 


< () of here 


7 days 


«= 1 week 


20 „ 


-s 


1 M otpectsor 


4 weeks 


<= 1 month 






whectt 


12 months 


= 1 year 


16 „ 


s 


1 bag of flour 


365 days 


« 1 year 


20 ^ 


E3 


9f 

1 sack of flour 


366 days 


«= 1 leap yeat 


9 barrels 


^ 


1 quarter of wheat 
or malt 


A leap-year occurs every fourth 
year. If the number expressing 
the year can be divided by 4 with- 
out leaving a remainder, it is a leap- 


VIIL Surface.* 


year, except it be an exact century. 


144 square in. bs 


1 square foot 


XT. 


Solidity, 


9 square feet 


^ 


1 square yard 


1728 cubic inches » 1 cubic foot 


30} sq. yds. 


= 


l^grware rod, pole, 


27 cubic feet 


e= 1 cubic yard 






or perch 


40 cubic ft. rough timber 1 1 ton 
50 cubic ft. hewn timber J or load 


40 perches 


= 


1 rood 


4 roods 


= 


1 acre 


42 cubic ft. 


«= 1 ton of shipping 



pound, Avoiraupois, if =s 14 os. II dwt. 16 gr. Troy : therefore an ounce Troy, escreds 
xa ounce Avoirdupois by 1 dwt. 18| gr. 144 lbs. Ayoirdupois s 175 lbs. Troy. 

• The didlif'enee between Irish and English measure is in thep^rcA: 6|yd8. make 
I p. English, and 7 yds. 1 p. Irish ; hence 11 Irish miles s 14 English miles, and since 
II«= 121 and 14«=s 196, it follows, that 121 Irish acres = 196 English acres, or 30* IrinL 
» 49 English acres, or 8 a. 8 r. 5 p. Irish a 6 a. r. 30 p. English. Irish measure is 
|l)ef(a] except by special agreement 
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XII. SuRVETORs' Measure. 
= 1 chain 



100 links or^ ^ 
4 perches J 

10 square chains » 

] mile B 

1 square mile «» 



1 acre 
80 chains 
640 acres 



XIII. Coals. 



5 stones 
2 bashels 
8 „ 
2 bags 
8 barrels 



ss 1 bushel 

= 1 bag ' 

= 1 qnarter 

= 1 barrel 

» 1 ton 



The Circle 

Consists of 360 degrees, each 
degree =60 minntes, and each 
minute » 60 seconds. Degrees, 
minutes, and seconds are marked 
thus, °, ', ". Every degree is =60 
geographical or 69^ English 
miles. 



Various. 



12 articles = 

12 dozen » 

20 articles = 

5 score = 

6 score = 
24shts.ofpaper = 
20 quires = 
2 reams = 
30 deals = 

120 deals = 



1 dozen 
1 gross 
1 score 
1 hundred 
1 long hand 
1 quire 
1 ream 
1 bundle 
1 quarter of 

timber. 
1 great hun- 
dred. 

The Civil Service Commissioners usually examine TidewaOersy 
Weighers, ffc, on the Tables, thus:-^ 

* Write out the tables of 

Avoirdupois weight, Troy weight. Long measure. Square mea- 
sure, Wine measure. Ale and Beer measure.* 

The following have also been asked: — 

* Write out— - ♦ 

Measure of Time. 

Dry Measure. 

Ale and Beer Measure.* 

VI. 

Miscellaneous Questions. 

1. Multiply ninety thousand seven hundred and eight by sixteen 
thousand and thirteen, and add 99 to the result. 

S. From the product of thirteen thousand and nine and nine thousand 
and sixteen, take nine hundred and ninety-eight* 

3. Divide the sum of 7896 and 8908 by 11. 

4. Multiply the difference of 1000 and 53 by 79. 

5. To the product of 1013 and 7009 add 73, and divide the som 
by 9. 
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6. Take sixty thoasand and fifty-four from seventy-eight thousand 
and ninety, and multiply the remainder by seven hundred and sixty. 

7. From the product of one thousand and one hundred and three, 
take 99. 

8. From the quotient of thirteen thousand and thirty-nine by 
thirteen, take 4. 

9. Write down the sum, difference, product, and quotient of 9603 
and 1067. 

10. The product of two numbers, one of which is 365, is 389455^ 
what is the other ? 

11. What is the coxitinaed product of the sum, difiPerence, product, 
and quotient of 72 and 24 ? 

13. The quotient of two numbers, the lesser of which is 49, is 
347, and the remainder is 27 ; what is the greater? 

13. How many days were in the first five months of the year 1860 ? 

14. How many days from January 20, 1857, until August 14, 1863 ? 

15. A regiment was supplied with 576 horses which cost £25 each: 
what was the entire cost ? 

16. How many pages in 30294 words, every page having 51 lines 
of 9 words each ? 

17. How many farthings are there in £497, there being 960 in 
\£7 

18. II(»w many pence should a person pay for 44 lbs. of beef at 
8}d. Iter lb. ? 

19. How many chickens at 10^. each could a person buy fot 
I15|(f. P 

20. Divide 25s< between two boys, giving one 3^. more than the 
other. 

21. What is the number of lines in the page of a book which con- 
tains 1110 letters, every 37 letters forming a line? 

22. What is the difference between the continued product of 17, 93, 
46, 59, and that of 227, 247, and 58 ? 

23. Add together 379876, 583974, 3978653, 98, 7894, 569, 3747, 7, 
974869, 89767, 54869, 37897, 9879, 5678089, 24, and 397, and take 
11796986 from the sum. 

24. Add all the numbers ending in 9 ftom 1 to 300 together. 

Proposed to Ttdewaiters and Weighers, 

25. Mtdtiply four millions forty-nine thoasand and three, by thirty- 
six thousand and twenty-nine. 
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vn. 

MISCELLANEOUS QUESTIONS. 

(a) 

1. Explain the use of the cypher in our system of Notation. 

2. Express in figures nine thousand and seventeen millions fifty-nine 
thousand and ninety-six ; and write in words 7106597048. 

3. At an election for two members of Parliament, one candidate 
had a majority of 189 out of 1135 votes ; how many voted for each ? 

4. The population of Ireland in 1861 was 5798965, and in 1870 it 
was 5519641, if it decreased uniformly find its decrease every year. 

5. There were in 1868, in England 20930779 sheep, in Wales 
2668505, in Scotland 7112112, in Ireland 4648158, and in the IeIc of 
Mati and Channel Islands 73972 ; if each sheep be worth £1}, give in 
words the value of the sheep of the United Kingdom. 

6. If an elm produces 299580 seeds, and if one-half of these each 
firoduce a tree, find the number of trees that should be produced from 
89 elms in 79 years. 



{h) 

1. Define the following terms : Quantity ^ Number ^ Addition, Divi- 
sion, &c. 

2. How many years of 365^ days each are in 18993 days ? 

3. In 1869 the capital of the 68 principal English railways was 
£418277679, of the 8 Scotch £56575607, and of the 17 Irish 
Jt2740960l, find the excess in capital of the Kngliah railways above 
the Irish and Scotch together. 

4. Write out the tables of troy and avoirdupois weight, and state 
Cor what they are respectively used? 

5. Subtract two thousand and fifty-nine from forty-one thousand 
and thirty-three : then to the remainder add nineteen thousand and 
eighty, and express eleven times the result in words. 

6. An estate has 7649 oak trees, 697 elms, 5073 beeches, 719 ash, 
and 838 poplar ; if 24 be cut down every working day, in how many 
weeks will they be all cut down ? 



1. Add the following numbers and divide the sum by 17 : — 79S6 
8975, 3998, 976, 5899, 379, 5764, 7783. 9787, 377, 9789, 780, G539. 
and 365. 
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2. Write in words 300030030; also the difference between one 
hundred and a million ? 

3. Divide 7S90567 by 42, by long divirion; also by its factors 
G and 7, and prove the accuracy of the result by multiplication. 

4. How many days will 9867 pounds of hay last 13 hcwses^ if every 
horse eats 33 lbs. a day t 

6. A boy has a bag containing 2360 nuts, he takes out 7 dozen for 
himself, and then divides the rest among 19 school-fellows, keeping 
those remaining over ; how many had he and how many had each of 
the other boys? Had he at first divided equally among them all, 
how many nuts would each have got ? 

6. The diBtanoe of the earth from the sun is now ascertained to be 
about 92070000 miles ; if the rays of his light reach the earth in 495 
seconds, find their velocity per second. 



(«0 

1. From 5297849362972 take 942876043184 and divide the re. 
mainder by 13. 

2. There are about twelve hundred and- twenty-one millions of 
inhabitants on the earth ; if this number die in 33 years, by how 
many do those dying every year exceed the population of the British 
Isles which is 30937487 ? 

3. Divide 437 apples between two boys, giving one 29 more than 
the other. 

4. If XI be equal to 24} francs, find the number of franca equal to 
£999. 

5. One of the London letter-carriers delivers letters 3 times a day, 
walking 9| miles on each delivery. Suppose he continues for 29 
years as a letter-carrier, find how &r he will have walked neglecting 
Sundays and leap years. 

6. If a franc be worth 9}d, British, find the number of francs equal 
to 21321 13}d. Taking our sovereign equal to 24} francs, find how 
many sovereigns should be given for 21321 13} francs. 



1. Multiply 949736018 by 4097080. 

2. What number multiplied by 78079 will give as product 99 timcb 
the difference between 97889023 and 97654786? 



(■ 



> 
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3. A gentleman ns^i 14 dozen of sherry every month, worth £2 per 
dozen, 3 dozen of claret per week« worth £S per dozen, and 3 dozen 
of port every fortnight, worth £2 10s. per dozen, how much has he re- 
maining after paying for his wine out of a salary of £1000 ? 

4. A city oon1»ining 758043 inhabitants contains five parishes, the 
population of the first is 78967, of the second 139753, of the third 
145069, the other two parishes have each an equal number of inhabi- 
tants, find the population of each of these. 

5. The pulse of an invalid, while he is awake, beats 87 times in a 
minute, and while asleep 69 times ; how often will it beat in a week 
if he sleep 9 hours a day ? 

6. Give the rule for dividing by a composite number ; divide by 
means of its factors 165 into 698966, and show how the true re- 
mainder can always be found. 



(/) 

1. Divide 21593754901082715 by 8697. 

2. Explain the use of the *' signs " of the first four rules, and fiod 
the value of the following :— (a) 96 + 17 — 39 ; (b) 75 + 96 -^ 16 ; 
(c) 189- 7 X 19; (d) 7 X 6 + 9 X 17; (e) 170^17+365 + 6-4; 
add the results and divide by 48|. 

3. The gross rent of a farm at £Si per acre is £962j^ ; find the 
number of acres in the farm ; and if the rent were increased to £4] 
per acre, what would the rent then be ? 

4. During the year 1867 there were delivered in the British isles 
774831000 letters, and during 1868, 808117968 letters. If letters 
^ere delivered every day, Sunday and Christmas Day excepted, find 
the increase per diem during the year. 

5. A postman delivers in a cily twice as many letters on Monday 
and half as many on Sunday as any of the other days of the week ; 
if his whole weekly delivery be 8505, how many does he deliver on 
Monday ? 

6. Two regiments went into battle of the same strength, 50 men of 
one were killed, and 450 of the other ; after the battle just twice as 
many remained of the one as the number remaining of the other ; 
how many men were in each before the battle ? 
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REDUCTION. 

Bbdugtion is the bringing of a quantity, cc nsisting 
of one or more denominations, to another quantity of the 
same kind, without altering its value. 

Bbdugtion DESCENDma. 

44. To redtuie a quantity to a lower denomination. 

Rule. — ^Multiply the highest denomination by the num* 
ber which shows how many of the next lower denomination 
make 1 of it, adding in the number of that denomination 
(if any), and so on, until the required denomination is 
arrived at. 




Ex. 1. Redace £59 into pence. 

Here we multiply £59 by 20, because there ^^9 

will be 20 timea as many shillings as pounds. 

Again, we multiply the shillings, 1180, by 12, 1180 shillings, 

because there will be 12 Hmes as many pence ^ 

as shillings. 14 1 60 pence. Ans. 

Ex. 2. Reduce 29 tons 17 cwts. 3 qrs. 27 lbs. 12 os. mto ot. 

tons cwts. qrs. lbs. oi. 
29 17 3 27 12 
20 

580 + 17 = 597 cwts. 
4 



2388 + 3 = 2391 qn. 
28 



19128 
Read the table of Avoirdupois 4782 

Weight, and the reason of the 66948 + 27 *> 

annexed operation will be eyident 66975 lbs. 

16 



1071600 + 12 » 1071612 oz. 

g2 



y 



a4 
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Ex. a Beduce je7869 198. llfd. to farthings. 

£ 8. 

Here, in the operation of multiply- 
ing by 20 we add in the 19, and in 
the same manner the 11 in multi- 
plying by 12. 



d, 
7869 19 lU 
20 



157399 shiUinga. 
12 



1888799 pence. 
4 



7555199 farthings. Am 

Ex. 4. Reduce 75 ells 3 qrs. 3 nls. to inches. 

ells. qrs. nls. 



Having reduced to nails, 
we multiply by 2^ for inches, 
as ahready explained. 



75 3 3 
5 

378 eUs. 
4 



1515 nails. 
2i 



3030 
i of 1515= 378} 



6 



3408| inches. Ans, 

£x. 5. Reduce 367 ac. 3 rds. 35 pis. 25 yards 8 ft. 74 in. to sq. in 

ac rds. pis. yds. ft. in. 



The learner must be care- 
fid in multiplying by 12 and 
12, for 144^ not to add the 74 
inches until he is multiply- 
ing 4>y the second 12. 



367 

4 



3 35 25 8 74 



1471 roods. 
40 



6SS75 poles. 
30i 



1766275 
14718} 



17S0993i yards. 
9 



1C0289513 foct 
12 



192317421 
12 



2308169126 inches. Ant. 



rA Ex. 6. 
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Reduce 18 milet 5 fur. 30 per. 2 yds. 2 ft 10 in. into inches, 

mil. f. p. yds. ft. In. 

18 5 80 2 2 10 

8 

149 furlongs. 
40 

5990 perches. 



29952 
2995 



32947 yards. 
3 



98843 feeL 
12 



1186126 inches. 

In this example the furlongs, perches, &e. are added in when molti" 
plying, and not as in example 2. 



VIII. 

Pbet Office, 

\. Reduce 15 guineas to farthings. 
(^ 2. „ 15 miles 2 furlongs 36 perches 2 yaids to feet 

3. „ 42 cwts. 3 qrs. 17 Ihs. 6 oz. to ox. 

4. „ 18 tons 17 cwts. 2 qrs. 1 lb. to lbs. 

Admiralty (^Dockyards), 
^ 5. Reduce 42 miles 5 fur. 13 poles to inches. 

Candidates tolio are to know ^Elementary Arithmetic* such as in VvUce 
Courts, Science and Art, Board of Trade, Fisheries, ^. 

O 6. Reduce 3 tons 9 cwts. 2 qrs. 4 lbs. 6 oz. to oz. 

7. n 1 ton 4 cwts. 3 qrs. 2 lbs. 3 oz: to oz. 

8. „ 16 tons 4 cwts. 3 qrs. 15 lbs. 13 oz. to ox.- 
6 9. „ 13 miles 5 fur. 9 poles 3 yds. to inches. 
^ 10. „ 42 miles 3 fur. 23 poles 3 yds. to inches. 

JHdetpaiters, j|*c. 

11. Reduce 159 quarters of corn to quarts. 
Q 12. In 34 Ihs. 10 oz. 12 dwts. 16 grs. trox how many graifif? 
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India Board, 
^ 13. Rednce 3 acres 20 rods 12 sq. yards and 7 sq. feet to square feet. 

War Office. 
5 14. How many grains are there in 17 lbs. 3 oz. 7 dwts. ? 

Education and Constabulary Offices, 
Q 15. Redace 15 lbs. 10 oz. 14 grs. troy to grains. 

Candidates required to know * Vulgar and Deemed Fractums,* 

16. Redace 2 miles 1 fur. 12 pis. 1 ft. 8 in. to inches. 
Q 17. „ 3 wks. 4 days 5 hrs. 54 mins. to seconds. 
(^18. „ 13 yds. 7 ft 19 inches (square measure) to inchea 

19. f, 496 sq. yds. 2 sq. ft to inches. 

20. How many feet are there in 18 miles 6 fur. 12 pis. 2 yds. ? 
^ 21. Reduce 17 lbs. 6 oz. 12 dwts. 7 grs. to grains. 

22. „ 54 cwts. 3 qrs. 18 lbs. 14 oz. to drachms. 

Various Departments, 

23. Reduce £9 19^. 9}</. to farthings. 
13 lbs. 7 oz. 16 grs. {o grains. 
47 cwts. 1 qr. 16 lbs. 2 oz. to drachms. 
£527 16«. 8^ to farthings. 
375 cwts. 2 qrs. 1 st 13 lbs. to ounces. 

In 11 miles fur. 6 pis. 4 yds. ho^ many feet ? 
29. Redace 14 lbs. 11 oz. 11 grs. to grains. 
^ 30. „ 42 wks. 8^ hrs. 15^ mins. 5 sees, to seconds. 
Q 31. How many seconds are there in 35 days 8 hrs. 48 mins. 29 sees. } 

Reduction Ascending. 

45. To reduce a quantity to a higher denomination. 

Rule. — ^Divide the quantity by the number expressing 
how many of this lower denomination make one of the next 
higher denomination ; and so on, step by 8tep, until the 
required denomination is arrived at 

Remainders are always the same name as the dividends 
from which they are derived. 

In Reduction Asoending we use division : in Rbduction 



24. 


»> 


25. 


i» 


26. 


It 


27. 


n 


28. 


In 
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Descending we use multiplication. The one ease proves 
the other, 

Ex. 1. To reduce 7328 farthings to poondt. 

Proof of Example 1. 

4)7328 farthings. Reduce £7 ISx. 8d to farthings, 
20 



12)1832 jxrnce. 

~ 152 

2,0)15,2 + 8 12 



£^ \2$. 8(/. Ann. 1832 

4 



7328 farthings. 

We first divide by 4, because for every 4 farthings there will be one 
penny. We divide these pence, 1832, by 12 ; because for every 12 
pence there must be one shilling ; and lastly, we divide these shiUings 
by 20 to bring them to pounds, using the contracted method. 

Ex. 2. Reduce 73816 drachms to cwts. 



f 4)73816 drachms. Proof of Example 2. 

' Reduce 2 

4)18454 4 



1 6 < ' Reduce 2 cwts. 2qr8. 8lbs. 5o2. 8drs. to drs 

I 



(4)4613 oz. + 8 10 quarters. 
28 



1 



4)1153 + 1 



7)288 pounds +5 16 

28" 



I 



288 pounds. 



4)41 + 1 4613 ounces. 

16 

4)10qr8.+ 1x7 + 1 

73816 drachms. 

2 cwts. 2 qrs. 8 lbs. 5oz. 8 drs. Ans. 



As 16 drachms make 1 ounce, we must first divide by 16 : we use its 
factors 4x4. Having reduced to ounces, we divide by 16 again, to 
bring these to pounds; next, we divide by 28, since 28 lbfi.»l qr. ; 
for this we use the factors 7 and 4 ; and lastly, we divide by 4, to 
bring the quarters to cwts., and find 2 cwts. 2 qrt. 8 lbs. 5 oz. 8 drs. 
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Ex, 3. In 3196800 coble inches how many loads of hewn timber 

1728)3196800 
1728 

(1850 cubie feet 

14688 
13824 




8640 

8640 Then 5,0)185,0 

37 loads. AnM, 

In this example we redace the cable inches to cable feet, and find 
1850, which diyidfd by 50, the nnmber of cabio feet in a load, gives 
37) the answer. 

IX 

Post Office, 

C 1. In 6169 pence how many pounds? ^ 

(^ 2. In 15346907 oz. how.manytons, cwts., ^p^ 

IniioL Board* 

3. In 523769 grains (Troy weight) how many Ibsi, oz., &c.? 

^ 4. In 569705 sq. ft. how many acres, roods, &c. ? | 

^ 5. In 29336935 seconds how many weeks, days, &ic. ? 

^ 6. How many lbs., oz., &c., are there in 111454 grains of gold ? 

^ 7. How many miles, furlongs, &c., are there in 34$ 164 inches ? 

Excise, 

4 8. In 457241 lbs. (Avoirdupois) how many^iu^ cwts., &c. ? 
£f 9. In 640825 seconds how many weeks, days, &c? 

t 10. In 2160000 cubic inches how many loads of hewn timber ? 

^ 1 1. In 150000 eggs how many gross ? 

Education and Constabulary Office; 
b IS Reduce 34677 sqaare yards to acres, &c 

Where Candidates should know ' Vtdgar and Decimal Fractions^ 

13. In 23821 grs. of gold how many lbs., oz., &e.? 

14. In 32391 oz. of sugar how many tons, cwts., &c ? 
<^ 15. In 5792685 inches how many miles ? 

Various Departments, 

16. How many miles, &c., are there in 247391 inches ? 

17. How many lbs., oz., &c., are there m 266450 grs. (Troy)f 
C 18. Reduce 657918 cubic inches to yards, feet, and inchesi 
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19. Reduce 138297 cubic inches to yards. 
Q 20. How many miles are there in 3126749 inches.^ 

21. In 86754 oz. (AToirdnpois) how many tons^ &c. ? 

22. Reduce 986877 cubic inches to yards, feet, and inches. 



Compound Reduction. 

46. In several exercises, both of the cases of Reduction 
already considered have to be employed, as in the follow- 
ing questions: 

Variom Extmmaiumt, 

Ex. 1, How many half-crowns are there in 83654 dollars, each 

worth 4jE.8d? 

dots, 
83654 

54dl»4s. (U/. 



334616 
418270 

a half-crown s3,0</.J451731,6d!. 

150577 h, cms, 6 / 

Post Office, 

28. How many fourpenny pieces in 37689.«. ? 

24. In £2470 how many crowns ? 

25. How many half-soyereigns in 7642 guineas ? 

Excise* 
S. Reduce 564 English ells to nails. 

Various Departments. 
87. How many francs at 9|dl each are there in £1734 C«. lOjJL ? 

Notjproposed at Examinations, 

28. A person has 250 fourpenny pieces and 57 threepenny piecec^ 
bow much money has he ? 

29. How many labourers can a person employ with 35 guineti^ 
each receiving half-a-crown ? 
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COMPOUND ADDITION. 

47« A Compound Number consists of quantities of the 
same kind, but of different denominations. 

Rule. — 1^* Set down the addends so that the same de- 
nominations may stand under each other. 

2. Commencing at the right hand, or lowest denomina- 
tion, add it up ; find how many ones or units of the next 
higher denomination in the sum ; set down the remainder 
(if any), and carry the ones to the next denomination, 
and so on. 

Ex. 1. Add £67 ICsi S^d; £100 135. 7}</. ; £168 16«. lOid, 

together. 

We begin by bidding the farthings, and find their £ s. d. 

sam 7/!=5l penny and }: we write the } under the 67 16 Si 

100 13 7? 
farthings, and carrif the Id. to the pence. We find the i68 16 loJ 

sum of the pence column 26, and 26(/.=2«. 2</., set _r 

down the 2d, and carry the 28. In adding the shil- 337 7 2j 

lings, we say, 2 and 6 are 8, 8 and 3 are 11, 11 and 6 -^-^-^-^ 

are 17, set down 7 and carry 1. This 1 and the 3 ones in the tens' 

column make 4 ; we say half of 4 is two, and carry 2 to the potuds, 

because there will be half as many pounds as tens in the shillings. If 

the sum'of the tens be odd we write down 1, and carry the half of the 

next smaller even number. 

Ex. 2. — Add 148 cwts. 2 qr.<i. 16 lbs. ; 96 cwts. 3 qrs. 22 lbs.; 149 cwts. 
I qr. 10 lbs. ; 729 cwts. Sqrs. 23 lbs. together. 

In this example we add the column lbs. and find the cwts. qrs. lbs. 

sum 71. Now, as 28 lbs. = 1 qr., w© divide 71 by 28, ^^^ ^ 16 

which gives 2qrs. 15 lbs. quotient! we set down the ^^g « ,g 

15 lbs. and carry 2. We find the sum of the quarters 729 3 23 

■all; this divided by 4, gives 2 cwts. 3 qrs. We set 

down the 3 and cany 2, to the addition of the cwts. ^ ^^* 3 15 

The best way to add the shtUings^ column of an account is, to disregard 
the tens until the units have been added ; then, having reached the 
to]^ add downwards, counting 10 for every 1 in the tens* column. 
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In ih& annexed example' tbe sum of the nnits' £ s. d. 
column of shillings is foond, 27; then proceed- 48 16 10^ 
ing downwards say, 27, 37, 47,^7, 67 shillings = 56 19 7} 
£3 7s. 84 12 10 

78 18 6i 



£269 7 10} Am, 



We may proceed in the same maimer in adding the column of lbs., 
adding 20 for eyery 2 in the tens' place, and 10 for every 1. Say 
in Ex. (2,) 3 + 24-6 = 11; then, adding downwards, say, 21, 41, 
51, 71 lbs. = 2 qrs. 15 lbs. The perches' column may be nmilarly 
added. 
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16 


2 


63 


2 6| 




114 


13 


8 


5534 


2 





24 


3 7J 




29 


19 


11} 
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£ 


ff. 


d. 


£ 


«. 


d. 


£ 


«• 


d. 


10. 6873 


13 


lOJ 


11. 3298 


17 


10 


12. 7089 


14 


fi* 


63i 


17 


6* 


634 


17 


6} 


508 


S 


9 


906 


9 


2i 


906 


9 


^ 


2530 


6 


Hi 


1347 


9 


Hi 


1347 


9 


11} 


47 


15 


8f 


325 


7 


6 


325 


7 


6 


8401 


11 


7 


923 


13 


llj 


923 


13 


11* 


9320 


16 


^ 


949 


17 


1\ 


773 


17 


7* 


477 


19 


4i 


138 


16 


8 


379 


19 


9 


68 


16 


7* 


C. 


f. 


(f. 


£ 


«. 


d. 


£ 


«. 


d. 


13. 7089 


14 


5J 


14. 2187 


16 


9 


15. 5873 


13 


lOJ 


508 


3 


9 


634 


17 


6* 


634 


17 


6i 


8403 


4 


2J 


8164 


16 


2* 


906 


9 


2i 


47 


15 


8J 


113 


5 


2* 


1347 


9 


Hi 


3401 


11 


7 


5016 


15 


7* 


325 


7 


6 


65 


5 


5* 


923 


13 


11* 


923 


13 


Hi 


7019 


12 


10 


732 


9 


6 


794 


6 


10 


9320 


IC 


r} 


477 
£ 


17 


d. 


39 
£ 


17 

9, 


loj 


£ 


9. 


d. 


d. 


16. 2917 


10 


2J 


17. 912 


17 


8 


13. 998 


18 


7* 


27 


1 


2J 


5 


10 


93 


233 


7 


4* 


533 


7 


6* 


79 


13 


10:- 


537 


19 


10 


4456 


8 


9 


365 


9 


6* 


498 


16 


llj 


iOOl 


17 


8} 


773 


16 


10* 


96 


12 


10 


177 


18 


9 


47 


9 


H 


104 


4 


7 


309 


16 


8J 


751 


10 


10 


137 


7 


H 


443 


17 


7,- 


332 


12 


7* 


689 


16 


c* 


£ 


». 


<f. 


£ 


». 


d. 


£ 


«. 


d. 


i9. 7396 


19 


llj 


20. 9745 


16 


10} 


21. 9785 


19 


10} 


8977 


17 


10 


7859 


17 


llf 


7679 


15 


»* 


973 


18 


4* 


897 


19 


H 


9886 


9 


»} 


36406 


9 


9 


5788 


18 


cj 


6749 


18 


11* 


6787 


17 


11* 


799 


9 


11* 


675 


7 


10 


596 


16 


9J 


6849 


18 


10* 


8979 


19 


11; 


498 


17 


11* 


769 


13 


11} 


987 


17 


7* 


9877 


15 


io| 


9898 


19 


8* 


9608 


8 


10} 



It. 



2>. 
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43 


£ 


8, 


d. 


£ 


8. 


d. 


£ 


8, 


d. 


79 


19 


9 


23. 88 


7 


7 24. 93 


8 


10 


134 


6 


6i 


204 


15 


2 


319 


2 


55 


232 


1 


11* 


11 


6 


8i 


911 


6 


n 


C7 


17 


H 


743 


13 


3 


44 


18 


9 


32 


12 


1 


917 


11 


n 


76 





H 


416 


9 


8J 


376 


)5 


lOj 


63 


9 


Hi 


C7 


13 


H 


15 


9 


s 


732 


17 


li 


239 


2 


6i 


35 


8 


IJ 


94 


7 


3 


409 


12 


8i 


603 


2 


5} 


69 


19 


10} 


752 


15 


3} 


498 


13 


10 


329 


13 


9 


63 


9 


6f 


147 


2 


6i 


41 


2 


7? 


97 


11 


7i 


374 


15 


n 


76 


3 


H 


257 


8 


Hi 


020 


4 


11 


28 


3 


6 


& 


8. 


d. 


£ 


8. 




£ 


8, 


rf. 


276 


5 


9 


26. 631 


7 


7 27. 397 


7 


10 


46 


3 


H 


691 


13 


n 


HO 


15 


6 


87 


14 


7 


414 


12 


4i 


563 


4 


10 


917 


10 


8J 


16 


18 


2J 


98 


10 


8 


365 


10 


4i 


6 


2 


3i 


42 


1 


6 


869 


15 


5 


56 


4 


10 


076 





5 


79 


17 


2J 


616 


3 


7} 


49 


3 


3 


9 


9 


10 


89 


2 


3 


530 


4 


4 


46 


16 


H 


uOl 


13 


Si 


811 


5 


5 


996 


10 


7} 


116 


15 


7i 


756 


2 


9 


22 


5 


lOj 


917 


18 


8 


76 


11 


10 


49 


19 


lOi 


57 


9 


7f 


98 


18 


115 


444 


4 


4 


555 


6 


« 


606 


6 


6 
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£ 8, d, £ 8. d, . £ 8, d. 

28. 



31. 



34. 



431 


7 


9 29. 


928 


11 


8 30. 


603 


3 


7 


232 


1 


llj 


11 


6 


8} 


210 


6 


7} 


1967 


17 


H 


743 


13 


3 


44 


18 


9 


32 


12 


H 


917 


11 


9} 


376 





H 


416 


9 


8 


76 


15 


10 


169 


9 


Hi 


967 


13 


8} 


7215 


9 


6i 


732 


17 


H 


239 


2 


6 


935 


8 


1 


673 


1 


lOJ 


397 


8 


H 


528 


3 


6} 


99 


19 


lOj 


752 


15 


H 


408 


13 


m 


8321 


18 


9 


35 


12 


8} 


58 


15 


u 


978 


11 


11} 


197 


11 


7 


74 
£ 


5 

8. 


71 
d. 


9776 


3 


8J 


£ 


«. 


d. 


£ 


8. 


d. 


8416 


9 


10} 32. 


7319 


8 


4i 33. 


3617 


6 


H 


3276 


5 


H 


631 


7 


H 


1397 


7 


U 


46 


3 


H 


691 


13 


9} 


1140 


15 


6 


1287 


14 


7J 


414 


12 


4i 


563 


4 


IJ 


4917 


10 


H 


16 


18 


2i 


198 


10 


8i 


90365 


10 


4 


436 


2 


H 


942 


1 


H 


360 


5 


6} 


56 


4 


lOi 


976 


2 


6 


1379 


17 


2i 


616 


3 


7 


549 


3 


3 


9 


9 


lOj 


189 


2 


3J 


530 


4 


H 


1310 


16 


H 


401 


3 


6} 


811 


5 


6 


906 


10 


n 


7146 


15 


7 


766 


2 


2} 


2222 


5 


If 


917 


18 


81 


76 


11 


lOjf 


£ 


8. 


d. ^ 


£ 


8. 


d. \ 


£ 


«. 


d. 


77 ' 


17 


7 C 3.3. 


88 


18 


8 ^ 36. 


96 


19 


9 


39 


18 


Hi 


4 


19 


n 


96 


6 


Gi 


333 


3 


3 


333 


3 


3 


83 


8 


3 


647 


9 


n 


19 


15 


6i 


79 


18 


8 


778 


18 


lOi 


77 


6 


H 


377 


9 


H 


56 


16 


7 


717 


7 


lOj 


98 


6 


H 


.998 


13 


4| 


9 


9 


H 


647 


17 


7i 


77 


17 


71 


627 


7 


71 


39 





n 


68 


8 


9} 


16 


6 


6} 


726 


15 


Hi 


797 


7 


75 


729 


3 


3 


10 


10 


10 


29 


10 


9 


. 14 


7 


H 


78 


8 


*i 


478 


8 


10 


39 


8 


8 


39 


6 


6* 



OOKFOUin> ADDITIOir. 



45 



cwts. Qrs. 


lbs. 




swts. qrs. lbs. 


. oz. 


lbs. OS. 


dwts. 


37. 696 3 


24 




38. 69 3 14 


10 


89. 39 11 


13 


523 1 


16 




58 2 23 


13 


56 10 


9 


196 3 


17 




63 3 10 


12 


96 9 


8 


567 3 


18 




99 3 19 


18 


59 10 . 


.10 


167 1 


25 






, 


67 10 


19 


bs. oz. ( 
40. 89 10 


16 


acrs. r. pis. 
41. 19 3 35 


acrs. r. 
42. 96 2 


pis. 
29 


56 9 


19 




17 2 


27 


10 3 


ZB 


89 11 


13 




19 8 


16« 


16 2 


27 


56 10 


:7 




15 2 


29 


19 3 


30 


80 11 


11 




l^S 3 

acts. r« p. 
44. 67 3 30 


36 

yds. 
23 


14 2 


37 


acrs. r. p. 
43. 64 2 30 


yds. 
20 


degs. m. 
45. 106 80 


sees. 
35 


67 3 37 


30 




19 2 17 


19 


97 50 


45 


69 2 36 


27 




17 3 39 


29 


109 20 


25 


56 3 35 


19 




18 2 86 


20 


25 35 


55 


19 3 25 


25 


m 
• 


19 3 19 


17 


817 30 


30 


V degs. m. 
46. 179 30 


MC8 

25 


gals. qt. na^. 
47. 20 3 3 


048. 23 2 


pt. 

1 


806 26 


36 




17 2 


2 


27 2 


1 


798 30 


40 




19 1 


1 


26 3 


1 


779 36 


50 




23 3 


I 2 


25 2 


1 


500 50 


55 


ba. 
18 


24 2 


1 3 


27 3 





tona cwts. ( 
49. 84 16 


qrs, 1 

3 : 


^) N yds. ft. 
50. 19 10 


in. 
7 


51. 52 38 3 


pts. 
2 


1 19 


2 ] 


L4 


3 7 


9} 


19 58 3 


1 


56 13 


3 ! 


22 


12 8 


lOJ 


7 29 3 


2 


19 18 


2 : 


16 


7 11 

O^hra. min. 
53. 20 37 


8* 

sec 
40 


85 48 2 


1 


O xnls. fur. per. ; 
52. 37 3 14 


pds. 
2 


C» yrs. mnths. wks. dys. 
54. 76 8 3 6 


28 14 


16 


2 


17 20 


35 


57 11 2 


3 


19 10 


9 


4 


21 16 


34 


34 9 3 


5 


10 5 


6 


3 


16 27 


46 


57 6 1 


2 


20 2 


2 


2 


22 19 


52 


35 10 2 


4 


30 1 


1 


4 


19 22 


16 


56 9 3 


8 


29 7 


19 


5 


21 31 


37 


20 6 1 


2 
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•}0« 



SEPAEATE ADDITION. 



67. 



£ 


8, 


d. 


£ 


a» 


d. 


632 


6 


11 56. 7126 


13 


4 


232 


1 


11 


211 


6 


8 


1067 


17 


9 


7743 


13 


3 


4032 


12 


1 


6917 


11 


9 


9416 


9 


8 


14376 


16 


10 


1067 


13 


8 


216 


9 


6 


239 


2 


6 


2936 


8 


1 


6409 


12 


8 


9603 


2 


6 


762 


16 


3 


6408 


13 


10 


66736 


12 


8 


19068 


16 


1 


6197 


11 


7 


9374 


6 


7 


40613 


9 


8 


7312 


2 


9 


3276 


6 


9 


631 


7 


7 


46 


3 


6 


691 


13 


9 


1287 


14 


7 


1414 


12 


4 


4917 


10 


8 


6016 


18 


2 


90366 


10 


4 


436 


2 


3 


360 


6 


6 


66 


4 


10 


1379 


17 


2 


616 


3 


7 


9 


9 


10 


1189 


2 


3 


1340 


16 


9 


401 


3 


6 


906 


10 


7 


7116 


16 


7 


222 


6 


1 


917 


18 


8 



£ 


9, 


d. 


6147 


1 


8 


1211 


6 


7 


8144 


18 


9 


2376 





9 


163 


9 


11 


10732 


17 


1 


6904 


7 


3 


109 


19 


10 


4321 


18 


9 


26978 


11 


1 


9276 


. 3 


8 


6341 


7 


10 


1397 


7 


1 


1140 


16 


6 


10663 


4 


1 


3198 


10 


8 


78042 


1 


6 


26976 


2 


6 


6649 


3 


3 


7630 


4 


4 


6811 


6 


6 


766 


2 


2 


76 


11 


10 


J for " 

• 


Separate 

« a 



The Civil Service GoxnmiBBioners allow fifty marks for <* Separate 
Addition," Bnch as the above, with which the learner is requested to 
familiarize himself by repeated trials. It appears from oareftally 
reading the Civil Service Beports, that persons are examined in 
''Separate Addition," who are oandidates for derkahips of every 
kind, Surveyorships of Taxes, Inspectorships of Factories, and Cadet- 
ships of Constabulary. Candidates for the situation of Letter- 
carriers and other subordinate offices, and also those for Student 
Intetpreterships, and for the Colonial OfSce, are not so tested. 



COMPOUND SUBTKACTION. 

48. BuLE. — l"*. Set down the less quantity nnder the 
greater, like two addends in the preceding rale. 

2^. Commencing witb. the lowest denomination, take 
every term of the lower quantity from every term of the 
upper. 

3^ If the lower term cannot be taken from the upper. 
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borrow 1 from the next higher denomination of the upper 
line, then considering this so mvLnjuniis of the lower deno- 
mination, subtract, just as in Simple Subtraction, 

Ex. 1. From £U7 16«. S^d. take £49 17«. 6^. 

Here, we say, ^ from ^, and ^ remains, set down the £ s. d. 
^ under the farthings: again 6d. from 8</., and 2d, 147 16 Sk 
remun, set down 2 under the pence. We cannot take ^* 

17«. from 16«., therefore we borrow £l, calling it 20«., £97 19 2j 
this we add to 16«., which makes 36«., and say, de^-n 
s 19<., which we write under the shillings. Lastly, we carry 1 to the 
pounds and subtract as in Simple Subtraction. 

Ex. 2. From 146 acrs. 2 r. 25 pis., take 19 acrs. 3 r. SO pis. 

Here, we take 30 from 40 + 25 — 65, as we must acres r. pis. 

borrow one rood to enable us to subtract; or, we may ^^^ ^ ^^ 

say 30 from 40, and 10 remain ; 10 and 25 are 35, ^^ ^ ^^ 

which is set down. Carry I to 3 make 4, 4 from 126 2 35 
3 we cannot, but 4 fh>m 4 and remains, and 2 

make 2, which is set down ; carry 1 again, because we borrowed 1 acre, 
which we called 4 roods, and so on, as before. 



XL 





£ 


«. 


d. 




£ 


8, 


d. 




£ 


8. d. 


I. 


100 


7 


H 


2. 


189 


16 


H 


3. 


1060 


10 ^\ 




19 


18 


8i 




86 

£ 


17 

8, 


d. 


« 


93 
£ 


13 6} 




£ 


s. 


d. 


8, d. 


4. 


2019 


16 


4i 


5. 


107 


10 


^ 


0. 


123 


13 11| 




198 


14 


H 




19 


16 


H 




19 


17 103 




£ 


s. 


d. 




£ 


8, 


d. 




£ 


8, d. 


7. 


2023 


10 


4* 


8. 


3020 


19 


H 


9. 


1070 


10 




127 


12 


H 




327 


18 


9A 




57 


18 0} 




tmtt. 


qrs. 


Ibf. 




CWtl. 


qn. 


Ibf. 




cwu. qn. Ibi. 


10. 


106 


1 


20 


U. 


194 


1 


16 


12 


14 


2 20 




19 


2 


18 




14 


2 


19 




9 


8. 24 
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tcrt. 


r. pU. 






acrs. 


r. pis. 






acrs. 


r. 


pit 


13. 


134 


2 30 




14. 


96 


3 4 




Ifi. 


306 


2 


16 




97 


9 36 






19 


2 80 






119 


2 


25 




acri. 


r. pit. 






Ibt. 


OS. drs. 






lbs. 


OS. 


drs 


16. 


407 


1 10 




17. 


::o 


12 14 




18. 


79 


iO 


9 




296 


2 35 






96 


13 \f> 






!7 

• 


11 


13 




lot. 


OS. ar». 


lbs. 


OS. drs. 


m. 


m. 


19. 


701 


12 14 




20. 


90 


13 8 




21. 


90 


10 


3 




19 


12 15 




V^ 


17 

dys. 


10 11 

hrs. m. 




\«> 


19 

dys. 


11 

hrs. 


2 

m. 


^ 


yrs. 


m. wks. 


22. 


112 


9 2 




23. 


16 


12 40 




24. 


90 


20 


30 




96 


10 3 






12 


23 48 






47 


22 


36 




OS. 


dwti. gri. 






lbs. 


OS. dwta. 


n 


' 


lbs. 


OS. dirts. 


25. 


119 


16 20 




26. 


76 


10 13 




27. 


17 


3 


4 




39 


18 23 






19 


11 19 






9 


10 


9 




oa. 


dwts. grt. 


yds. 


ft. In. 


mis. 


f. 


pis. 


SS. 


11 


14 20 




29. 


10 


2 10 




30. 


16 


6 


30 




9 


17 23 


q.ft. 


iq.ln. 


7 


2 11 


sq.«ds.aq.ft 


9 


6 


36 




0^ 


•q.ydi.1 




^ \ sq.pls. 


sq.ln. 








^ 3: 


1. 13 


7 


70 




32. 30 


20 


6 


100 










)0 


8 


'00 




10 


25 


6 


120 


• 






ydi. 


qrs. 


nil. 


ells 


qri 


. nis. 


In. 




9S. 117 


3 


2 




34. 67 


1 


2 


I 










19 


3 


3 




19 


2 


3 


u 







Pest Office (Junior Appointment*), 

£ 9, dL £ a. d, £ m. <L 

36. 103 5 4 36. 92 6 2^ 37. 72 3 6 

49 16 10 47 12 6} 58 18 9 
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£ a, d. 




£ 8. d. 




£ s. d. 


3S. 


201 7 5^ 


89. 


61 7 3 


40. 


301 8 aj 




58 16 73 




58 18 9 




53 16 7j 



EamisCf Post Office, Sfc, 

£ 8, d. £ 8. d. 

41. 975 19 U 42. From 463 6 2^ 

9 IG 10} Take 165 1 10| 



£ 8. d, 

%3. 1687 1 7} 

946 13 10^ 



£ 8. d, 

44.* 662303 11 3| 

84606 16 4} 



45. 



Tidewatter and Boatman, 

tons cwt«. qrt. lbs. yds. (t. in. 

359 17 2 19 46. 252 1 1' 

156 18 3 27 198 2 11 



Examinations where * Elementitri/ AriOimetic^ is required. 

£ 8. i. 
47. 87341 10 9^ 
6442 19 11} 



£ 8. d. 
49. 573156 11 2^ 
92896 18 7} 





£ 


a. 


d. 


48. 


641037 


8 


H 




83174 


15 


6} 




£ 


8, 


d. 


50. 


397612 


4 


H 




78360 


16 


9} 



£ 8 d. 

51. 39761:^ 4 .5| 
87406 18 6^ 



^^ mis. Air. pis. yds. ft. in. 
52. 38 7 13 1 1 2 
20 14 2 2 8 



rolt. fUr. pis. yds. ft. in. 
53. 79 6 12 I 1 6 
68 7 13 2 2 7 



/ ^ 



* Admiralty (Dockyards). 
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COMPOUND MITT.TIPLICATION. 

Case I. 

49. When the multiplier does not exceed 12. 

Rule. — Set down the multiplier under the lowest do- 
nomination of the multiplicand. Multiply the number of 
this denomination and every other by it, setting down and 
carrying as in addition. 

Ex. 1. Maltipiy £llS 12«. 6^. by 4. 

In this example we say 4x1 (read times or mnl- £ a, d. 

tiplied by)=4/. = lrf. : set down nothing, but carry 118 12 6^ 

1. Then, 4x6 = 24 and l=25A=2«. Id., set down ^ 

1. ana carry 2^. 4x12 = 48, and 48 •\- 2 = bOs. = 474 1« I 
£2 10*. • set down 10«. ana carry £2 to the pounds, 
and so on. 

Ex. 2. Multiply 16 yds. 2 qrs. 3 nls. by 6. 

Here, we say 6 x 3^18, and 18 nls. =4 qrs. 2 nls.: yd** v»« "i» 

we write down 2 and carry 4. Again, 6 x 2 » 12, ^ 

and 12 + 4 « 16 qrs. «4 yds.: set down and 

carry 4. 100 2 







xn. 










Post Office, 


* 




£ 


8. d. 




£ 8. 


d. 


1. 35 


3 7x5. 




2. 28 15 


4}x7. 


3. 54 


7 9x5. 




4. 92 16 


7jx6. 


5. 67 


5 11x5. 




6. 84 13 


9}x6. 



50. To multiply by a composite number. 
Rule. — ^Multiply successively by its factors. 

Ex. 3. £736 18ff. lOjc?. x 16. 

Here, as 16 18=4x4, we first multiply £ 8. d. 

by 4, and then multiply this product by 4, 736 18 lOj 

which must be the product by 16. 



2947 15 e^^prod. 65^4. 
4 



11791 2 O^prod,bif\n 
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XII. 

£, 8. iL £ 8, d. . 

7. 709 19 7i X 24 and by 27. 8. 690 9 llf x 48 and by 50. 

9. 719 19 9^ X 64 and by 72. 10. 718 16 9^ x 90 and by 96. 

11. 427 17 7| X 120 and by 121 12. S24 9 6^ x 132 and by 144. 

Case II. 

51. When the multiplier is greater than 12, but not a 
composite number. 

BuLE. — Multiply by the nearest composite number, and 
add or subtract the product found by multiplying the multi- 
plicand by the difference between this composite number 
and the given multiplier. 

Ex. 4. Multiply £12 10«. G]7. by 10. 

Here, we find the product by 18, as in £ s. <J, 

Case I. i then we add the multiplicand, 12 10 6jx 19 

that is, once itself, which must give the 

product by 19. It will be useful to prove 75 3 3 = pro(/. &^6 

the accuracy of this result, by taking the ^ 

foctoTS of 20 instead of 18, and also 225 9 9^ prod by \S 

using 12 + 7. 12 10 e^^prod, by 1 



OEx. 5. Multiply £16 13«. 4id, by 327. 



238 3i^prod,hy}9 



In this example we first find the £ s, d. 

product by 100; this product is 0) 16 13 4^x327 

multiplied by 3, which gives the 

product by 300. To find the pro- (2) 166 13 ^^prod. by 10 

duct by 20, we multiply the product |^ 

by 10 by 2 ; lastly, we multiply the 1666 15 5 =^prod, by 100 

multiplicand by 7, and then add. 3 

6000 6 3 ^prod,hy9W) 
333 7 1 =-prod, by 20 
116 13 5j«prorf. 6y 7 

.H t50 6 9} =prod. by 327 
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Since 327 a 320 + 7 =4 x8x 10 + 7 we may proceed in the following 
manner: 

£ M. d, 

' 16 13 4^ 

4 



C6 18 


5 

8 


633 7 


4 
10 


5833 13 
116 13 


4 
65 



acrt. 
7 


rds. pit. 
2 20 
7 


53 


1 9.0-1 
7 


373 
3736 


2 20 

10 

1 0-' 



5450 6 9| 

) Ex. 6. Moltiply 7 acrs. 2 rds. SO pis. by 497. 

Since 497 ^=7x7x10 + 7 we proceed as follows : 

Here we maltiply 20 by 7=^140 pis. which 
we divide by 40 and find 140 pis. =3 rds. 
20 pis., we write down 20 pis. and carry the 

3 rds. Then 7 x2 = 14, and 14 + 3=17 rds. 
s=4 acrs. 1 rd., we set down 1 rd. and carry 

4 acrs., and say 7 x 7=49, and 49+4 = 53, 
which is written in fulL In finding the pro- 
duct by ] 0, we say, since 20 pis. = one-half 
of a rood, 10 half-rd9. = 5 rds. and carry the 
6, In numerous examples we can proceed in ^^®^ 2 20 

a similar manner. Having obtained the product by 490=3736 acrs. 

I rd. pis. we add to it the product by 7, already found, and thus arrive 

at the final result Consequently we have an advantage in first using 

the factor 7. 

£ s. d, , £ 8. d, 

13. 568 9 10^x69,74. 14. 336 17 10^x95,98. 

15. 360 19 7^x137, 149. 16. 129 11 9|x234, 378. 

arrs. r. pit. acrt. r. pit. 

17. 19 3 30x147. ^18. 23 1 16x523. 

cwtt. qrt. Ibt. cwtt. qn. lbs. 

19. 16 3 24x129. 20. 16 1 27x729. 

jdt. qrt. nil. ydt. qrt. nil. 

21.20 3 2x709. 22.27 3 3x999. 

TidewaiUr and Weigher. 

23. Multiply £227 10«. 5rf. by 11. 

24. Multiply 49 tons 13 cwts. 2 qrs. 26 Ibi. 10 ox. 7 drs. by 9. 
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[Use factors for those marked thus.*] 
Progreime Exercises. 

25. £68 16«. 4j^. X H ; £37 5«. 2\d. X 12. 

•26. £13 19«. 9jrf. X 42; £46 7«. lOJrf. X 63. 

♦27. £20 3#. OJi, X 28; £19 19*. 7irf. X 88. 

♦28. £18 0*. n\d, X 108; £29 13«. 2\d. X 121. 

♦29. £4693 lU. lOjif. X 10; £73 16#. 6}rf. X 144. 

30. £89 19*. lid. X 46 ; £423 17«. i^d, X 76. 

31. £68 17*. 3jrf. X 78 ; £79 16«. lOjrf. X 109. 

32. £401 11*. ^\d. X 43; £79 9*. ^d, X 89. 

33. £814 17*. 3J^. X 46; £87 7*. 7K X 127. 

34. £401 11*. 2J^. X 94; £76 19*. 6jrf. X 243. 

35. £680 15*. ^d, X 89 ; £467 12*. lO^d, X 346. 

36. £904 5*. 11^^. X HI ; £49 19*. lid. X 234. 

37. £1647 8*. 2^^?. X 635 ; £407 8*. lOi^. X 429. 
♦38. £19 9*. 7K X 224; £16 4*. 2ld, X 392. 

39. £54 17*. 6Jrf. X 365 ; £89 7*. 1\d. X 465. 

♦40. £54 7*. 1\d, X 693; £27 11*. 11}^. X 637. 

♦41. £409 14*. lOJi. X 143; £48 8*. Id, X 316. 



COMPOUND DIVISION. 

52* This rule must he viewed in two aspects. 

I. To divide a compound quantity by an abstract num- 
ber, which enables us to take the 3rd, 4th, or any part of 
the dividend. 

II. To divide one compound quantity by another of the 
same kind, such ae £\ Ss. by 5s. This shows how often the 
dividend contains the divisor; and the quotient must 
always be an abstract number, expressing the number of 
times the dividend contains the divisor. (^See note page 58.) 

Under the first head we have cases corresponding to those 
in the preceding rule. 
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« 

Case I. 

5& fVhen the divisor is not greater than 12. 

Rule. — 1^. Set down the -divisor to the left of the divi< 
dend, as in Short Division. 

2^. Divide the left-hand term of the dividend bj the 
divisor, and set down the quotient under that term. If 
there be any remainder reduce it to the next lower denomi- 
nation, adding to it, thus reduced, the number of that deno- 
mination, and divide the sum by the divisor, and so on 
with the other terms. 

Ex. I. Divide £14 ISU. ed by 6. 

We say 14 contains 6 twice, set down 2 1 the £ s, d. 

remainder £2 « 40a., and 40 + 12 - 62s. j now, 62 6 )^^ ^^ ^ 

•r6«8 + 4r*, set down 8: these 4«. must be 2 8 9 An*, 

reduced to pence, then 4*. a48d, and 48 + 6 «54, 

54-r6 b9, therefore, the quotient is £2 Ss, 9d, y 

xm. 

1. £83 15s.-i-6. 4. £83 10s. 10i</.•^6. 

2. £106 7s. 4)(j:~9. 6. £81 8s. l|cr.-(-by 7. 

3. £88 9s. ^fL-^1. 6. £77 lis. 4jrf -i-by 6. 

54. When the divisor is a composite number. 
KuLE. — Divide successively by its factors. 

Ex. 2. £28 12s. S€;.-$-18. 

Here we first divide by 6, and then by 8, both £ s. d. 

divisors ooming under Case I. 6 )28 12 3 

3)4 16 4^ 

£l 11 9^ AnB, 

7. £5698 17s. erf. + 40, and by 49. 
b. £8066 9s. 6<iL-f7S, and by 81. 
9. £7899 15s. 0rf.-(-S60, and by 432. 

Case II. 

55. IVhen the divisor is greater than 12, and not a com- 
posite- number. 



COMPOUND DIVISION. 



65 



EULB. — ^Proceed as in Case I., using Long Division instead 
of Short, 



Ex. 8. Biyide £167 16«. \d. by 2S. 

The reason of the annexed example is 
obyions. We find 7, the first quotient 
figure; then, after reducing 6, the re- 
mainder, to shillings, we find 5, the next 
quotient figure. Again, after reducing 
to pence, we find 11, the last part of the 
quotient. The twenty-third part of 
£167 16«. Id is £1 5s, Ud, This may 
be proved by multiplying the quotient by 
the divisor. 



£ «. d, 
23)167 '16 1 
161 
— (£7 5«. 1 Id. Am. 

6 

20 

23)186 (5 
115 

21 
12 



23)253 (11 
253 



(I qr. 



>s^Ex. 4. Divide 109 cwts. 8 qrs. 13 lbs. by 46. 

The only di£ference between 
this example and the preceding 
one is in the reduction ; after 
the first quotient figure we have 
17 remainder, which we bring 
to quarters, adding the 3 qrs. in 
the multiplicand, and so on with 
the other denominations. After 
finding 15lb&, we have a re- 
mainder. 23, which we reduce 
tn oz., and find 8o£. 

Every other question com- 
ing under the rule is worked 
in a similar manner. The 
work may sometimes be con- 
tracted by at first dividing 
both divisor and dividend by 
some number that will divide 
them evenly. Let not the 
student be deterred from at- 
tempting this division because 
the dividend is a compound 
quantity. 



cwts. qn. lbs. 
46)109 3 13 
92 

— (2 cwts. 1 qr. 1 5 lbs. 8 oz 
17 



Ai\s. 



46)71 
46 

25 

28 

208 
51 



46)718 (16 lbs. 
46 

.258 
230 

23 
1« 

40)868 (8o2. 
368 



^ THE CIVIL SERVICE ASITHMETia 

XIII. 
V £ 9, d, 

10. 794 16 5^H- 78, and by 46. 
\ll. 6760 16 4 +165, „ 196. 
^ 12. 9648 17 d}-r427. 

cwlB. qri . lbs. ^ acn. r. pli. 

^ 13. 9006 3 20-MSO. 16. 1768 3 20+580. 

\44. 8693 2 26 + 198. ^17. 4960 2 35+625. 
^15. 970 3 12+568. 

Case III. 

56. To find how often one compound quantity conUwu 
another of the same hind.'* 

Rule. — ^Redace both to the same denomination^ then 
divide as in Simple Division. 

Ex. 5. Diyide £l 1 1f. 6(f. by U, 9<f. 

Here £l lis. ed,==37Bd.i and U. 9(/.»21(/. ; then 878 + 21 =18. 
Ans. 

Ex. 6. Divide 79 cwts. 2 qrs. 26 ibs. by 3 qrs. lO lbs. 

Here, 3 qrs. 10 lbs. « 94 lbs. 1^, ono/^ ix^ «« a 

' ^ ^ .. Mhen 8930+94^95. ^}i4. 

79 cwis. 2 qrs. 26 Ibs. =» 89.30 lbs. J 

£ 8. d. £ a. d. £ a. d» £ a. d. 

18. 1794 7 6+3 12 6. 20. 2160 17 6 + 1 9 6. 

19. 2777 10 0+2 10 6. 21. 3186 13 4 + 2 13 4. 

cwts. qrs. lbs. cwts.qrs. lbs. cwts. qrs. lbs. cwts. qrs. lbs. 

22. 1468 3 7 + 1 1 0. 23. 1568 14 + 1 2 14. 

Contractions. 

* 

57. TVhen we have to divide hy 100, 1000, fyc. 

Rule.— Point off so many places to the right as there are 
cyphers in the divisor. 

* Although one compound quantity cannot be multiplied by another, for, to takeM. 
IM. times, or to take €\ a shilling times, is absurd ; yet we can find how often one 
compound quantity contains another of the same kind— >we can find how often £5 con- 
tains 10*. by considering them abstract numbers when reduced to the game denomina- 
tion. 

At first sight It might appear that pounds are multiplied by 20f n to reduce them to 
ihillings ; this Is not the case { there will be 20 Hmea as many shillings as pounds, 
therefore we multiply * the number denoting how many pounds ' by 99— not by 20*. 
more than bj 20 erowns. 
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£z. 7. £8818 17«. li^.-MOO. 

Because 3818 + 100aS8 + 18r, we can £ #. d, 

point off the 18 at once, then multiply this 1>00)38,18 17 1 

18 by 20, and adding 17, we get 377 ; wc ^ .^ ^ 

point off 77, and multiply by 12, to reduce 3.^ f^ ^ 

to pence, and then point off 25, which we '\^ 

multiply by 4, and point off 00. -i^ 

9,25 

4 

1,00 

£ 9. d. £ 8. d. 

24. 7179 13 6J+100. 25. 2327 16 8 + lOOa 

To divide by 800, 1200, 3600, ^c. 

Rule.— First divide by 8, &c., then divide by the otheT 
factor, 100. 

Ex. 8. Divide £28150 10«. by 900. 

Since 900•^9BlOO, we can first £ t, d, 

divide by 9, then by 100, as in the 9 )28150 10 
annexed operation. j ,00)31,27 16 8 

20 

5,56 
12 

6,80 
4 



8,20; and 20 X 9 « 180/ « St. ^l. 



£31 5». 6}rf. + 3*. 9 J. Ant. 

£ 8. d. £ 8, d. 

26. 14075 10 6-r800. 27. 15816 15 0-i«2400. 

Post Office. 
28. TVivide £85 6*. by 72. 29. Divide £l8 9<. Off. by 78. 

Education Office (^London), 

£ 8, d. £ 8, d, 

do. 75919 11 7-*-7. 31. 611360 6 8-^633. 

Admiralty, 
£ 8, d. £ 8. d. 

Sfi. 048647 17 4-f-32. 33. 24727964 19 a-i-238, 

2) 2 
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68. We can multiply or divide a oompound quantity by a multiplier 
ooutaiuiag i, i, or i, just as we have done with abstract numbers. 

Ex. 9. Multiply £309 17s. 7d. by 9f d. 

£399 17 7 
9 



3598 18 3 product by 9 
i of multiplicand » 199 18 9^ „ ,» i 
i of this result » 99 19 4| ,, ,, i 

£3898 16 64 Ans, 

69. Ex. 10. Divide £3779 2 lU by 16*. 

15J) £3779 2 lU 



4 




4 


63 


j 7)16116 11 


9 


[ 9) 2169 10 


3 



-f 



E 



239 18 11 An3. 

Miscellaneous Qttestions. 
34. £7984 3 10jt+19| 36. £1616 10 9J-^GJ 

36. 2678492 15 6+18 37. 3496862 19 5#+94. 

38. 1068091 12 11+329, by 1316. 39. 276465420 7 8i+3469. 
40. 15795 16 61+399. 41. 158236 8 Oi+3997. 

42. 316470 16 Oi+£39 11 9i. 43. 473874 16 10^+395 17 8i. 

44. If a tun of wine cost £60 7s. 6d., find the rate per gallon. 

45. Find the weight of 1 hhd. if 27 hhds. weigh 475 cwts. 1 qr. 16 lbs. 

46. Multiply £32676 2s. Id. by 16J, and divide the result by 65. 

47. Divide £82.30 18s. 54d. by 13^ multiply the quotient by 11, 
and from the product take £499 19s. 9}d. 

48. Keduce 40 lbs, 8 oz. 5 drs. 1 sc. 7 grs. to grains (apothecaries' 
weight), and then express the result in troy weight. 

49. In a tract of country 12 miles square, how many square miles? 
Uow many acres ? 

50. Multiply £28 14s. 7d. by 103, and by 1130; and say what 
dumber would give a product equal to both results together. 

51. Find the number of half-crowns and also the number of half- 
guineas in 12600 fourpenny pieces. 

52. If 328 dollars =£74 2s. lOd., how much is a doL more than 48. 

53. Find the number of pints in 1008 quarters 1 bus. 1 gaL of com. 

54. If £12287 143. 8d. be divided among 2816 persons, how much 
does each receive ? 

55. Find the produce of 529 acres at 6 qrs. 1 bus. 3 pks. per acre. 
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~T 



Ex. 11. Beduoe 5702751 inokes to mileB, &o, 

12)5702751 moheB. 

I l l «— JW^ 

3)475229 Sinohes. 

158409 2 feet. 
2 



1 pi. = 11 k. yd8.)316818 hftlf-yarda. 

4,0)28804 |»3 ydB. 1 ft. 6 in. 
8)720 Ipl. 2ft. Sin. 



90 mis. 1 pi. 4 yds. 9 in. 



JBz. 12. Beduce 100196196 square inches to acres, &c. 
( 12)100196196 sq. in. 



J44 



( 12)8349683 



9)696806 11X12 = 132 in. 

77311 7 ft. 
4 



80^ 



11)309244 quarter-yds. 
11)28113 1 



4,0)265,5 ^=22 yds. 2 ft. 36 in. 

4)63 35 pis. 7 ft. 132 in. 

16 ac. 3 rds. 36 pis. 23 yds. 1ft. 24 in. 

Miscellaneous Questions. 

56. Find number of inches in 1 mile 1 furlong 3 poles. 

67. Beduce 16 lbs. 13} oz. 12dwts. to grs. ^ 

68. Beduoe 1 so. 2 roods 11 pis. 2 yards to square inches, 'p 

69. In 768,372 grains how many lbs., &c. P 
60. Beduce 160 tons 75 lbs. to ounces. 

611 In 3,947,662 ounces how many tons, cwts., &o.P 

62. In 327,461 pints how many quarters, bushds, &o.f 

63. Divide £26 9s. 7d. by 82, and multiply the quotient by 67. 

64. Beduce 2 miles 3 fur. 10 pis. 2 feet to feet. 

65. Beduce 8,868,097 square feet to acres, &c. 

66. Beduce 973,376 grs. to lbs. ozs., &c. (troy weight). 

67. In 32,478,621 inches how many miles, &c. P 
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68. Bedace 10 acres 3 pis. 10^ square yards to square inches. 

69. In 9,503,707 pints how many quarters, &c. P 

70. In 120,505 square feet how many acres, &c. ? 

71. In 3,060,752 seconds how many weeks, days, &c. P 

72. If a yard of silk cost 4s. 7id., find the cost of 417 yards. 

73. What weight of iron can be bought for £2058 Is. 3d., if one 
cwt. cost 3s. 3d. P 

74. Find the value of 888 cricket bats at 17s. 6d. a dozen. 

75. Multiply 3 mis. 2 fur. 11 pis. 1 yard 6 inches by 62. 

76. Divide 12 tons 9 cwt. Iqr. 12 lbs. 5oss. by 11. 

77. In 371,976,825 square inches how many acres, &o.? 

78. In 6 qrs. 3 bush. 2 pks. 1 pint how many pints P 

79. Find the price of 1 yard of cloth, if 17 cost £6 12s. 6^6^ ; find 
also the value of 110^ yards at same rate. 

80. A person sold 8 tons 4 lbs. of steel for £466 158. 5d., find the 
rate per lb. 

81. Bring 142,1 14 J^ square feet to acres, &c. 

82. How often can a vessel which holds 2^ pints be filled out of 
56 gallons P 

83. Find the cost of half an acre of building ground at 158. 9d. per 
square yard. 

84. Beduce 53,280,352 drs. to tons, &c. 

85. How many pieces G^ in. long can be cut off a plank 67 feet in 
length, and how much will remain over P 

86. The distance between two telegraph posts is 18 miles 1 fur. 
44 yds. How many posts will be required between them, the posts 
being 8 rods apart P 

87. A person laid out £65 3s. 4d. in the purchase of articles at 
5s. 8d. each, how much does he gain by retailing them at 70s. a dozen ? 

88. Find the price of 29 articles at £3 16s. 6d. a dozen. 

89. What is t&e remainder left when £15 10s. is divided by 71} ? 

90. A gentleman pays 23 guineas income tax at 4d. in the pounil, 
find his income. 

91. Beduce 7)865,375 cubic inches to cubic yards, &c. 

92. Bring 77,356,935 drs. to tons, &c. 

93. Beduce 7 yrs. 37 days 15 hrs. 17 m. 57 sees, to sees. 

94. By an increase of the income tax from 3d. to 7d. in the pound 
a person would lose £84 7s. 6d., find his income. 

95. If the income tax on £155 15s. be £2 lis. lid., find how much 
it is in the pound. 

96. If a kilometer be 1093 yards, reduce 7640 kilometers to English 
measure. 

97. Beduce 5 quarters 2 bushels 2 pecks 1 quart to pints. 

98. A person bought 318 yards of velvet at £1 7s. 9}d. each, how 
much wiU he gain by selling it at £1 13s. lid. if he lose 5} y^rds by 
shrinkage P 

99. Ymd the cost of 9,367 inland telegraph messages, and 761 
continental messages, each of the former being Is., and each, of the 
latter 5s. 

100. A bicycle goes 2^ miles in 8 minutes, find its rate per hour. 
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, QUESTIONS WOEKED OUT. 

Gx. 1. A person bought 560 yards of cloth at lis. 3d. a yard, and 

retailed it at 148. Id. a yard ; find his total profit. 

On one yard his profit is 14s. Id. — lis. 3d. = 28. lOd. 

Therefore his profit on 560 yards is 560 times 2s. lOd., which we 

find as below :^- 

s. d. 

2 10 

8 



12 8 profit on 8 yards. 

7 



7 18 8 profit on 56 yards. 
10 



£79 6 8 profit on 560 yards. 

Ex. 2. A merchant bought 279 cwts. of sugar for £785 17s. ; find 
what it cost him per owt., and how much per cwt. he will gain by 
selliug the whole for £789 68. 9d. 
Cost of 279 cwts. = £785 17 

£785 17 

Therefore cost of 1 cwt. = = £2 16 4 

279 
Again, gain on 279 cwts. =» £789 6 9 — £785 17 = £3 9 9 

£3 9 9 837d. 

Therefore gain on 1 cwt. =s =« ms 3d. 

279 279 

Ex. 3. If 27 tons 4^ cwts. of coal be divided among 44 poor persons, 
how much should each receive, and find the value of the whole at 
25s. per ton ? 

Each person evidently received one-forty- fourth part of 27 tons 
4icwts. 
Since i cwt. = 2 qrs., we have : — 

tons cwts. qrs. 
11)27 4 2 
44~ 

4) 2 



12 cwts. 1 qr. 141bs. 

25s. 

Aeain, since 25b. per ton = = Is. 3d. per owt 

20 



62 
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Cost of 1 cwt. 



Cost of 4 cwt. 
i of Is. 3d. 



8. d. 
1 3 
4 

5 

74 



Costof 4icwt8. 6 7i 



£1 5 
9 

II 5 cost of 9 ions. 
3 



33 16 „ „ 27 tons 

5 7i cost of 4^ cwta. 



£34 Ik Am, 



EIx. 4. A franc being value for lOd., and a dollar 4s. 3jd., find the 
number of half crowns there are in 48 francs and 40 dollars. 

£ s. d. 
Here 48 francs= lOd. X 48 » 2 
And 40 dols. =48. 31d. x40 = 8 15 6 



10 12 6 
Now it is evident there wiU be as many half-crowns as 28. 6d. is 
contained in £10 12s. 6d.; and 2s. 6d. is contained 8 times in 
£1, it is contained 10 times 8 or 80 times in £10, and 5 times in 
12s. 6d. . • Ans. = 85. 



Ex. 5. *' A wine merchant mixes 2 casks of wine worth 12s. 6d. a 

gallon, with one cask worth 18s. per gallon, and sells the mixture 

at 1 frei per gallon ; what profit does he ihake on every gallon ?" 

s. d. £ s. d. 

uost of 2 gallons of first kind =12 6X2=1 5 
1 ,. second „ = 18 X 1 = 18 



»> 



»» 



3 „ of the mixture 

^ " = 15s. X 3 



„ a „ oi Lne IX 
Therefore gain on 3 gallons = ids. 

• , ^jw. = 2s. -T- 3. = 8d. per gallon. 



2 3 
£2 3s. = 2a. 



Ex. 6. *' A grocer buys 300 lbs. of tea at 2s. 44d. a pound, but 60 lbs. 
of it being damaged, the price for this is reduced to Is. 9d. a pound ; 
what is the cost of the whole, and the average cost per lb." 

Taking the 60 lbs. damaged from the whole, we have 300 — 60 = 
240 lbs. left. 

Now the whole cost = 2s. 4id. x 240 + 60 x 1e. 9d. = £28 10a 
+ £5 5s. = £33 15s. 

Now 300 lbs. cost £33 15s., therefore 1 lb. will cost £33 loa. 4 
300 = 29. 3d., tho average cost per lb. 
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fix. 7- " li the telegraph posts be 8 poles 1 yard apart, how many 
of them will there be in a mile ?'' 

There will be jcist as many as the number of times 8 poles 1 yard 
is contained in a mile : 1 mile 1760 yards 

That is = = 39, with a 

8 poles 1 yd. 45 yards. 

small remainder which in this case must, from the nature of the 
qnestion, be overlooked. 

Ex. 8. Two travellers set out at the same time, one from London, 
who walks 4 miles an hour^ and the other from Brighton, who 
walks 3 miles an hoar ; how far from London will they meet, and 
• how long after starting, the whole distance being 42 miles ? 

The two travellers approach each other at the rate of 4 + 3 as 7 
miles an hoar, consequently they will meet after 42 -r 7 =s 6 hoars, 
and 6 X 4 3=3 24^ the number of miles from London. 

Ex. 9. Divide £100 between A and B, so that A may have £5 123. 6d. 
more than B. 

From £100 the whole sum 

Take 6 12 6 what A has -more than B. 



2) 94 7 6 

47 3 9 B. 's share ; then £47 Ss. 9d. 4- £5 1 23. Cd 
= £52 16s. 3d. A.'s share. 

Ex. 10. *' Divide £20 among A, B, and C, so that B may have 2 

guineas more than A, and that G may have 2s. less than B." 

From £20 take £2 2s. and £2, and divide the remainder by 3 for 

the smallest share. 

£20 — £4 28. « £15 IBs. 

Therefore s= £5 6s. A. 's share, and 

3 3 

£5 68. + ^'^2 2 a- £7 8s. B.'8 share, and £7 6s. = C.'s share. 

Ex. 11. " What is the amount of income-tax on an annuity of 500 

guineas at 7d. in>the £1 ?" 

10500 

500 guins. =s 500 x 21 — 10500s., and 10500s. = =» £525. 

20 

Kow the tax being 7d. in every £1, the whole tax s 525 X 7d.=» 

3675d. • 

Then 3675d, = £15 6s. 3(1. Am. 

Ex. 12. Divide £45 between 3 persons, such that as often as the 
first gets £3, the second gets £5, and the third £7. 



64 THfi CIVtL SBBVICE AIlITfiMSTia 

It is evident that if we take the fifteenth part, that is, the part 
designated by the sum of 3 + ^ + 7, and give the first 3 parts, second 
5, and the third 7 parts, we shall have done what was required. 
£45 

8 £3, the fifteenth part 

3 + 5+7 

Then £3 X 3 =» £9, the share of the first. 
£3X5 = £15, „ „ second. 

£3X7 — £21, „ „ third. 

Ex. 13. *' If £433 7s. be paid in crowns, half-crowns, shillings, and 
sixpences, of each an equal number, how many coins of each kind 
will there be ?** 

Here 1 crown + 1 half-crown + 1 shilling + 1 sixpence = 10 + 
6 + 2 + 1 = 18 sixpences, and £433 7s. == 8667s. = 17334 six- 
pences. There will be as many coins of each sort as 18 sizpencea 
are contained in 17334 sixpences. 

.*. Ans. « 17334-i-18»963. 
Ex. 14. From Dublin to Belfast is 101 miles; how often will the 
wheel of a railway carriage, which is 2} yards in circumference, 
turn in this distance ? 

It is evident it will turn as often as 2} yards are contained in 101 
miles. 

Since 101 miles = 101 X 1760 ss 177760 yards, we have 
2i) 177760 
4 4 



11 )711040 
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Miscellaneous Exeecises in the Previous Rules. 

XIV. 

1. How much does a collector receive in 2 years, his weekly collec- 
tion being £7 4s. 3d., and find his commission at Is. 8d. in the £ ? 

2. What sum will a labourer earn in 313 days, his wages being llfd. 
per day, and how much will he earn in 15 weeks ? 

3. Divide the difference between a guinea and a crown by 128. 

4. From one thousand pounds take £982 14s. OJd., multiply the 
remainder by 67, and divide the product by 1&. 

6. Divide £100 between two persons, giving one £4 13s. 9d. more 
than the other. Find one-twelfth of the difference of their shares. 
6. Multiply £16 10s. 9d. by 4^. divide the product by 13}. 
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7. Reduce 6 cwts. 5 sts. 7 lbs. to lbs. an)l divide the result by 14^ 

8. How long -will £48 19f. l^d. pay a labourer who earns 10^. per 
day? 

9. How much was gained by selling a quantity of oats for £170 7#. 
4^. which was purchased for £ll3 lOs. lO^d. ? 

10. What ground, at is, B^d. per square perch, can be rented for 
£523 Us, 4d. ? 

11. What quantity of taUow, at 7^d. per lb., could be purchased fdr 
£27 189. 9d, ? 

12. Bought 59 horses for £1040 Ids, 7^. ; what was the cost of 
each ? 

13. How many dollars are there in £30 2^. 3(/., each dollar being 
worth 4s. Hd.? 

14. From 347 tons 13 cwts. 2 qrs. 23 lbs. take 89 tons 15 cwts. 3 qrs. 
25 lbs., and divide the remainder by 56. 

15. What annual income would enable a person to expend 4s, 6d, 
per day, and save £2 6s, lO^d, per month? 

16. What was the salary of a person who paid £17 lOs. income-tax 
when this tax was 14J. in the pound ? 

1 7. How many shirts can be made from 60 cUs of linen, each shirt 
requiring 3 yds. 3 qrs. ? 

18. How much loaf sugar, at 8d, per lb., is equivalent in yalue to 
30 sts. of moist sugar at 78, lOd. per stone ? 

19. How many dollars each €qui^ alent to 4«. 2jrf. should be received 
for£l0d4«. 2c^? 

20. The price of a quantity of broadcloth at lOs, Sd. per yd. is 
£26 12^., how much does it contain ? 

21. What will be the cost of seeding 3 acres of potatoes at 6^. per 
St, when 20 sts. are required for 30 perches ? 

22. Divide £300 18*. lOjrf. between two individuals, giving one 
£50 I2s, 6d. more than the other. 

Tidewaiters, ffc, 

23. Add £491 I6s, 9(f. ; £272 \5s, 6^.; £889 \7s, lOJ^.; £C47 
19«. ^Id, ; £398 16«. 7d,i £563 16*. 10;^.; £770 Os, 5f<f. ; £945 I7s, 
Id. ; £240 13«. d^d, ; and £l50 lOs, together. 

24. In 50 acres, how many sq. inches ? 

25. In 3 leagues, how many inches ? 

War Department 

26. Reduce £43 11«. 9}</. to farthings. 

<^7. Find the number of ounces in 18 tons 9 cwts. 3 qrs. 15 Ihs. 
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28. If 1 yard of cloth cost 158, 6}<f.» "what will be the price of 32^ 
yds. at the same rate? 

Post Office. 

19. Find the yalae of 120 doz. of candles^ at 9«. 9^. per doz. 

30. Find the price of 137 articles, at j£l 17«. 6^ each. 

31. In 42 mis. i fur. 3 pis. 4 yds., how many i^et ? 

Excise. 

32. Sabtract 169 lbs. 6 oz. 14 dwts. 17 grs. from 187 lbs. 9 oz. 12 
dwts. 20 grs. 

33. Divide 467 tans 3 hhds. 26 gals. 2 qrts. 1 pt. by 5. 

Proposed to those who are to know * Elementary Arithmetic^* except 
Letter-Carriers and Bural Messengers. 

34. A sum of £10465 was divided between two persons, so that one 
had £547 10«. more than the other ; what did each receiye ? 

35. If a man rows at the rate of 7 miles an hour with the stream, 
the rate of which is 2 J miles, how fast will he row against it? 

36. A person mixed 8 lbs. of tea at Ss. 6d., 10 at Ss. 8d., 12 at 4s. 2</. 
and 10 at 4«. Bd,, and sold the mixture at 4s. Sd. per lb. ; what did ht 
gain out of the whole quantity ? 

37. If 120 dollars be given for 111 crowns, find the* value of a 
dollar ? 

38. A man borrowed a plough^ for which he was to pay 7id. fo! 
every working day he kept it, on Saturday, the 13th March, 1869 ; 
he returned it on 14th May following. How much had he to pay T 

39. How often will a wheel, 3^ yds. in circumference, turn between 
London and York, the distance being 198 miles ? 

40. How many solid yards, feet, and inches, are there in 175983 solid 
inches ? 

Po/»c« Courts, Prisons, ffc. 

41. Reduce 4 ac. 20 pis. to sq. feet 

42. How many miles, furlongs, &c, are there m 174082 inches? 

43. How many lbs. oz., &c., are there in 228908 grs. of gold ? 

44. Reduce 4 miles 3 fur. 4 pis. 5 yds. to inches. 

45. In 327471 oz., how many tons, cwts., &c. 

Committee qf Council on Education. 

46. There are two mountains such that if 126 ft are added to 4 
times the height of the lower one, the sum is half the difference be- 
tween their heights. Giyen that the lower one is 441 ft. hi^h, find 
the height of the other. 
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47. What it the length of the longest day where the sun rises on 
that day at 3 hrs. 49 mins. 51 sec. ? 

Surveyorthip of Ttutea* 

48. Reduce 14 tons 7 cwts. 1 qr. to ounoesi 

49. In 3784593 inches, how many miles ? 

Constabulary 

50. In 6 tons 7 cwts. 3 qrs. 15 Ihs., how many ounces? 

51. If a man rows 10 miles in 2^ hrs. against the stream, the rate of 
which is 3 miles an hour ; how long would he be in rowing 5 miles 
with the stream ? 

52. In 1721793 inches, how many miles, furlongs, &c. ? 

53. Find the circumference of a carriage wheel which revoWes 1848 
times in a journey of 3^ miles. 

Where Candidates are to know * Vulgar and Decimal Fr<ictions* 

54. Reduce 6 miles 5 fur. 7 pis. 2 yds. to feet. 

55. In 767914 sq. inches, how many yards, feet, and inches ? 

56. Reduce 36 miles 3 fur. 36 pis. 5 yds. to feet. 

57. Reduce 63 cwts. 2 qrs. 5 oz. to drachms. 

58. Reduce 14 lbs. 11 oz. 1 1 grs. to grains. 

59. Reduce 787312 drachms to cwts., qrs., &c. 

60. Reduce 13 yds. 5 ft 19 in. (cubic measure) to inches. 

Various Departments, 

61. How many feet are there in 9 miles 3 fur. 6 pis. 1 yd. ? 

62. How many lbs. of silver are there in 270 spoons, each of which 
o-eighs 1 oz. 13 dwts. 8 grs. ? 

63. In 1847638 inches, how many miles, &c. ? 

64. How many francs, at 9^. each, are there in :^693 I U. 9c/. ? 

65. Reduce 46 lbs. 3 oz. 2 dwts. 2 grs. to grains. 

66. Reduce 17 tons 13 cwts. 1 lb. to ounces avoirdupois. 

67. In 537086 inches, how many miles, furlongs, &c. ? 

Admiralty. 

68. In 36845371 oz. UToirdupois, how many tons, cwts., &c ? V 

Various departments, 

69. In 259566 lbs. aToirdupois weight, how many tons, cwt<%., 
and qrs. ? 

70. In 1749134 seconds, how many weeks, days, ^o. ? 
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71. In 9603707 pints, how many quarters, bushels, &o. t 
1^ 72. In 120505 square feet, how many acres, &c. ? 
^^ 73. Reduce 3 square miles, 3 roods, 3 poles, to square feet. 

74 Find the value of 47 sq. yards of carpet, at 9d. per sq. foot. 

75. A farm of 329 acres produces 11 bushels of com per acre ; find 
the value of the crop at 6s. 6d. per quarter. 

76. By an increase of the income tax from Sd. to 7d. in the pound, 
a person would lose £84 7s. 6d. ; find his income. 

77. A bar of gold, at £4 4s. 6d. per ounce, is worth £340 12 9]d. ; 
find its weight. 

78. Find the number of yards in 42 pieces of cloth, each containing 
40 yards 30 inches ; then find the value of the whole at 58. G^d. per elL 

79. Bring 1392 tons 18 cwts. 2 qrs. 25 lbs. 7 oz. 15 drs. to drachms, 
and find the value of the result at 3d. for every 2 drachma. 

80. How many half-crowns, shillings, and farthings, of each 
an equal number, are there in £338 ? 

81. A grocer buys 200 lbs. of sugar at 5|d. per lb. ; what does it cost 
him ? At what price per lb. must he sell it to clear £1 i3s. 4d. ? 

82. Express 4040789 grains in pounds, ounces, pennyweights, &c. 

83. At the International Exhibition, £2857 15s. was received on a 
day on which the cost of admission was Is. ; how many must be ad- 
mitted on a half-crown day, so that the receipts may be doubled ? 

84. A person buys 758 articles at 3a 6d. each, and 534 more at 
3s. 7d. each; he sells the former at 4s. lO^d., and the latter at 
4s. 4Jd. each ; find his entire gain. 

85. Reduce 6 aa 2 r. 11 pis. 7 yds. 5 ft. 29 in. to inches. 

86. State the rule for finding the true remainder in dividing by a 
composite number : and divide, by means of factors, 7865327 by 105. 

87. A bankrupt owes £9075 10s. ; he pays 3s. 4d. in the pound ; 
find how much his creditors lose. 

88. The bounty money for 140$ recruits is £13 per man, but from 
this is deducted £6143 17s. 4d. for clothing, how much does each 
man receive ? 

89. A person buys 22 cwt. 2 qrs. of sugar for £48 198. 0}d., how 
much does he gain or lose by selling it at 5d. per lb. ? 

90. A person bought 97 tons of iron for £840 17s. 4.}d., find its cost 
per ton ? If it rise 1 l^d. per cwt., find his gain in selling the whole 7 

91. Divide £1520 among A, B, and C, so that B may have £100 
more than A, and C £270 more than B. 

92. If 451 tons of copper ore are exchanged for 8003 tons 17 cwts. 
1 qr. 7 lbs. 6 oz. of iron ore, how much iron ore is given for every 
ton of copper ore ? 



MISCELLANEOUS QUESTIONS. 69 

03. Find the income tax on £7980 lOs. at 7d. in the i>ound ? 

94. By what number should £27 17s. lO^d. be multiplied to make 
it JE13500 lis. 6d. ? 

95. Find the value of 3546 pieces of cloth at £1 6s. 7id. each. 

96. If the solar year contains 365 days 5 hours 48 minutes and 
57 seconds, how many seconds in 25 years 25 days ? 

97. Reduce 17 qrs. 7 bus. 3 gals. 3 qrts. 3 pints to pints, and find 
the value of the result at 7id. per pint. 

98. A purse containing £78 78. 6d. made up of a certain number 
of sovereigns, twice as many half-sovereigns, and 3 times as many 
half-crowns, find the number of half-crowns ? 

99. Incomes under £200 a year pay income tax after a deduction of 
£60 ; find the largest tax such incomes can pay on an exact number 
of pounds at 5d. in the pound. 

y 100. A man can buy a white hat which lasts 4 months for 4s. fid. ; 
V he can buy a black one which lasts 9 months for 10s. Cd., which 
should he wear ? What is saved in 3 years by wearing the cheaper ! 
^ 101. If the moon moves forward in her ctrbit 57® 13' 18''' in 13 days, 
P*Bnd the distance she moves in one day ? 

V 102. If the pendulum of a certain clock vibrate 47 times every 
minute, how often "will it vibrate in 196 days 49 minutes ? 

103. A British merchant owes 2020 francs to a Paris merchant, 
and 3035 dollars to a New York merchant, how much will discharge 
both debts, the franc being worth 9id. and the dollar 4s. 6d. ? 

104. Reduce 41601764336 sq. inches to acres, &c. ; subtract 29 
acres 25 yards 54 feet from the result, and find one-thirty-second 
part of the remainder ? 

105. How often should a coach wheel 7 feet 9} inches in circum- 
ference turn in passing over a distance of 42^ miles, and in what time 
will it perform the journey, the rate of driving being 8 miles an 
hour ? 

106. If a merchant give 795 yards of cloth worth 78. 9Jd. per 
yard for silk worth 18s. 9|d., how many yards of silk should he 
receive, and what is its value ? 

107. A person travels 378 miles 1120 yards in 84 days, find how 
far he travels each day supposing his rate uniform ? 

108. A person gave 240 gallons of wine, worth 2 guineas per 
gallon, in exchange for 224 barrels of ale, what should the ale be 
worth per barrel ? 

109. Find the rent on 8 farms of land, 4 containing 10 ao. 1 rd. 
20 pis. each, and the others containing 8 ao. 3 rds. 20 pis. each, at 
£1 7s. .9d. per acre ? 
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» 

>110. The latitude of St. Paiirs in London is 51^ 3(y 49^, and that 
of St. Peter's in Rome 41^ 63' 54^, what is one-fifth of the difference, 
and what one-fonrth the sum of their latitudes ? 

111. Divide £55 68. 10^. equally among 35 persons, and find how 
much 3 of them will receive. 

112. Add together f of a square mile, | of an acre, and 98 square 
yards, giving the answer in square feet. 

113. Bring 875679 chains 25 links to miles, furlongs, &a 

114. Bring 7658 square chains 625 links to acres, roods, &c. 

115. A spirit merchant mixes 4 gallons of water with every 17 
gallons of spirits which cost him 3s. 9d. per gallon ; at what price 
per gallon must he sell the mixture, in order to gain Is. 6d. per gal? 

116. Divide £328 3s. 61d. between A, B, C, and D, giving A £3 as 
often as B £5, as often as £8, and D £9. 

117. How much time, in the course of 33 years, will a person, whe 
rises at 5 o'clock in the morning, gain over another, who rises at 8 
D'clock, supposing both to go to bed at same hour, and a year to be 
365i days ? 

lia Find the cost of 256 lbs. of tea at 38. 3id. per lb. If 16 lbs. 
of it be spoiled, how much is gained by selling the remainder at 4s. 
IJd. perlb. ? 
.^ 119. The pound troy contains 5760 grains, and a pound avoirdu- 
pois, 7000 grains ; find the number of lbs. troy equal to 78 lbs. 4 oz, 
avoirdupois. 

120. A bankrupt owes £2225, and pays a dividend of 6s. 8id. in 
the£; after 6 months he pays an additional dividend of 4s. 3]d.; 
how much is still due to his creditors ? 

121. How much water must be added to a cask containing 80 gals, 
of spirits at 148. a gal., so as to reduce the price to 10s. 6d. per gaL? 

122. An equal number of men, women, and boys, earned £24 15s. in 
6 days, the daily wages of a man being Is. 4d., a woman, lOd., and 
a boy, 4d. ; how many were there of each ? 

123. A purse and its contents are worth £1 Os. 3d. ; the contents are 
8 times the value of the purse ; what is the value of the purse 7 

124. A cask of wine containing 38 gallons was bought for £25 ; by 
leakage, 8 gallons were lost ; at what price per gallon must the w 
mainder be sold to gain £2 lOs. on the whole ? 

125. In a school of 600 children, there are 18 more boys than gurls, 
and the number of boys and girls is together double the number of 
infants; findhow many boys there are? ' 

126. If oranges be bought at 20 for a shilling, how much will be 
gained by selling 3000 of them at lOd. per dozen ? 
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127. If 87 quarters of com be divided as equally as possible, among 
139 horses, no smaller measure than a pint being used ; what quantity 
will remain after the distribution ? 

128. Two shepherds owning a flock of sheep agree to divide them 
equally between them ; one takes 72 sheep, and the other 92, and 
pays -tiie former £35 ; find the value of a sheep ? 

129. If the telegraph posts be 88 yards apart, and one is observed 
to pass the window of a railway carriage every 3 seconds, find the 
rate of the train per hour ? 

130. The lb. avoirdupois being equal to 7000 grains troy, convert 
35 lbs. 8 oz. 7 dwts. 17 grs. troy into avoirdupois weight ? 

131. A person expends £1000 in the purchase of railway shares, at 
£12 17s. 6d. each ; how many shares does he buy, the expenses of pur- 
chase being £8 128. Gd ? 

132. A person holds 350 acres of land, for which he pays a tax of 
3s. 6d. per acre, and a com rent of 100 quarters of wheat, and the 
same quantity of barley, oats, and beans ; find the cost of his land 
per acre when wheat is 38s. 9d., barley, 27s. 4d., oats, 17s. 4d., and 
beans, 33s. lOd. per quarter ? 

133. If the mean solar year be 365 days, 5 hrs., 48 m., 57 sees., 
show how much 400 such years differ from calendar years, viz.; 303 of 
365 days each, and 97 leap years of 366 days each ? 

134. The Irish sq. pole is equal to 49 sq. yards, the English 30^ ; 
find the quantity of land in Irish measure = 367 ao. 2 rds. English. 

135. A truck with its load of 128 equal packages, weighs 2 tons 
2 qrs. 4 lbs. : if the truck weighs 1 ton 1 cwt. 1 qr., find the weight 
of each package ? 

136. Divide £16 2s. 6d. between three persons, such that the 
second may have three times as much as the first, and the first twice 
as much as the third. 

137. If a machine cuts 120 shingle-nails in a minute, find how many 
gross it will cut in 47 days 7 hrs., if it be at work 10 hrs. a day. 

138. If the value of a sheep be £1 17s. 6d. find the price of an ox, 
so that by giving 80 sheep in exchange for 12 oxen I may gain 
£13 3s. 9d. 7 

139. If 27 bullocks worth £13 14s. each, and 140 sheep worth 36s. 
each, serve 4146 soldiers with meat rations for 9 days ; find the daily 
cost of meat rations for each man ? 

140. A person has 4988 francs worth 9}d. each, the same number 
of dollars worth 4s. 24d., and half as many rupees worth 2s. l^d., and 
one-fourth as many Spanish reals worth 2^d. each. If he receives 
£1500 for all of them, how much does he gain or lose ? 
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VULGAR FRACTIONS. 

61- A FRACTION is an expression for a part or parts of 
anything considered as a whole. 

A fraction nfay be either greater or less than a unUi if 
it be one'halfoi ten it is equal ix^five units. 

A fraction is expressed by means of two numbers placed 
one over the other with a line between them. 

Thus, ^, f, f , read, one-half two'tkirdsy eight-^fths. 

The number below the line is called the Denominator, 
because it shows the number of parts into which the whole 
or unit is divided. It gives the name or denomination to 
the fraction, just as cwt, gives the name hundredweight to 
any number after which it is written. The number above 
the line is called the Numerator, The numerator shows or 
enumerates the number of parts expressed by the fraction. 
If we divide anything into four equal parts, we express three 
of these parts by the fraction |. The numerator and deno- 
minator are called the Terms of the fraction. 

62. A fraction corresponds to an example in division 
before the process is performed, the numerator correspond- 
ing to the dividend and the denominator to the divisor. 
Therefore the true or real value of any fraction is tho 
quotient obtained by dividing its numerator by its denomi- 
nator. Hence, the greater the numerator in comparison 
with the denominator, the greater the value of the fraction. 
For, the more parts we take of anything, the greater must 
bo the particular fraction used to express these parts. 

Increasing the numerator, the denominator remaining the 
same, increases the value of the fraction : it increases the 
number of parts ; or, which amounts to the same thing, it 
increases the dividend, the divisor remaining the same. 
Increasing the denominator decreases the value of tlie 
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fraction ; as it makes a greater number of parts, e&ch part 
must be smaller. It increases the divisor, the dividend re- 
maining the same. 

The terms of a fraction may be both multiplied or both 
divided bj the same number, without affecting the value of 
the fraction. The quotient will remain the same, therefore 
the value of the fraction will not be changed. For, f =f| 

Two^thirds of one is equal to one -third of two, as may be 
understood from the illustration. 



For, 1 of a shilling a. 8</., and 


one 


. 




SdLsone-fbird of 24<f., or 3 shil- 


?ofl 


1 




lings. 


|of2 1 


1 


1 1 



Id the same manner it may be shown that ^ of 1 —^ of 2, and f of 1 
«^cf3, &c 

63- A PBOPEB FRACTION has Its numerator less than its 
denominator : — |-, ^, |, are proper fractions. 

An IMPROPER FRACTION has its numerator equal to or 
greater than its denominator, and is equal to or greater than 
a unit : — |, f, ^, are improper fractions. 

A SIMPLE FRACTION represents a part or parts of one or 
more units ; as we have seen, f may be considered f of 1, 
or J of 2. 

A COMPOUND FRACTION represents a part or parts of a 
fraction, and is known by having ^ of interposed; as, ^ of 
i' 7 ^^ h ^* ^^ bears a similar relation to a fraction that 
a simple fraction bears to a whole number. 

Obserye that the | to the left is a unff. 

divided into two parts, each of j 1 T j T j T 

which represents the fraction ^ of ' 

\, Again, since ^ of a shiLIiDgeSe/., and one-half of 3dLiB]j<f., and 
Ifi»| of a shilling, therefore ^ of }«}. 

A MIXED NUMBER couslsts of a wholc uumbor and a frac- 
tion ; aSy 3^ 2f , 6|. 

X 
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A COMPLEX FRACTION represents a part or parts of a 
fraction, of a mixed number, or a fractional part of a 
whole number ; as, 
J 4 3 ^of3 




The first means that one-fourth of | is to be taken, and not | of I. 
The second expresses 4 -t- f , and not } of 4. They will be easily 
understood from the following explanation. 

Since | of a shilling =8</., ^ 

18.. 1^1 



iL«8(/.-i-4=2dL«Jof a shilling, 1— |- 

therefore *=§. Also, | of a pound » ISf. 44i., and 13*. 4</. +4 ^9s. id. 



I as before. 



Reduction. 

64. To reduce an improper fraction to its equivalent 
whole or mixed number, ^ 

BuLE. — Divide the numerator by the d^iominator, the 
quotient is the whole number ; under the remainder (if any) 
write the denominator, in the form of a fraction. 

F.x. 1. Reduce Y ^^^ H ^^ whole nnmbers. 

Here, 15-7-4«3 + 3r. = 3} Ans. And, 14)79 (5^ Ana. 

70 



Reason.— The denominator shows, the number of parts to be iaken 
to make up a unit ; therefore, as many parts must be put together to 
make 1, as there are units in the denominator; this is effected by the 
mle. Since the operation of division does not alter the nature of the 
quantity divided, the remainder is a part of the given fhtttion, and is 
expressed as such by writing the denominator under it 



XV. 

^4^ Reduce to whole or mixed numbers: — 

1. y, V, ff. 3. ^, l{i2 
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65. To reduce a mixed number to its equivalent improper 
fraction. 

Rule. — ^Multiply the whole number by the denominator 
of the fraction, and to the product add its numerator ; under 
this sum write the denominator of the fraction. 

Kx. 1. Reduce 14}} to an improper fWiction. 

30 



431, then*^ Ans. 

This rule is the reverse of the preceding. The reason is 
the same in principle as that for the reverse operation. 

yv Reduce to improper fractions: — • 

5. 1h 7f, 18?. 7. 18^?, 70^, 69^. 

6. 129li, 16i|, 5J. 8. 32J, 16^ 113HJ. 

66.' Any number may be written in a fractional form by 
putting 1 under it for a denominator. 

We may give a whole number awy denominator, if we 
first multiply it by that denominator. 

For, 8»8xg««aSand lO^V^i also, 20a20xf»l§Sw 

9. Reduce 19, 10, 30, to fractions whose denonunators shall be U, 
1 7, 29, respectively. 

10. Reduce 27, 39, 165, to fraetions whose denominators shall be 39, 
46, 57, respectively. 

We may also reduce a fraction to another fraction having 
ani/ denominator, if the denominator of such a fraction be a 
factor of the number to which it is to be reduced. 

Thus, ^ can be brought to a fhiction whose denominator is 16 ; since 
16 = 4 X 4, we have merely to multiply the terms of the fraction by 4, 

and we have - — t=A. 
4x4 

We cannot, however, reduce ^ to a simple fhiction whose denomi- 
nator shall be IB, since 4 is not one of the factors of 18. 
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We may reduce ^ and { to equivaleat fractions, having 48 for deno- 
minator. For, ^=2i (multiplying the terms by 24), and |«j| (multi- 
plying the terms by 6). 

67* If one number divides another without a remainder, 
it is said to be a measure of that other. 

A Measure is another name for Factor. 

If any number be a measure or factor of two or more 
others, it is called a common measure of them ; that is, a 
measure common to them. The numbers 12 and 18 have 
each the following measures : — 12 has 12, 6, 4, 3, 2 ; 18 
has 18, 9, 6, 3, 2. Therefore 12 and 18 have 6, 3, 2, 
common measures. 6 is their greatest common measure^ 
that is, the greatest measure common to them. 

68> To find the greatest common measure of any two 
numbers. 

Rule. — 1®. Divide the greater number by the less ; 
divide the less by the remainder; continue the process, 
always dividing the preceding divisor by the remainder, 
until there is no remainder. 

2^. The last divisor will be the greatest common mea- 
sure.* 

Ex. I. Find the greatest common measure of 12 and 18. 

We divide by 12, and get 6 for remainder; we 12)18(1 

then divide 12, the first divisor, by 6, and find no ^^ 

remainder: therefore. 6 is the greatest common "isMsra 

measure of 12 and 18. 12 



* Before we prove the reason of the rale it it necessary to show : — 

I. * If a number measure two other numbers it will measure their mm and diifereiice. 
Thus, 4 is a measure of 12 and of aO» it is a measure of S2=:l2<f20, and also a measure 
of 8:^20—1 2. 

11.—* If one number measure another, it will measure any multiple of that other.* 
(A multiple of a number is its product when irultiplied by any number.) Thus, 4 Is 
9 measure of IS ; it is also a measure of 24=1 2 x 2^ and of 36=12x3. 

III. The greaieticomtiummeantretliat two or more numbers can have is the least 
of those numbers. 

To find the o. c. u. of 72 and 156. The o. c. u. these two numbers 
can have is 72 (III ); hence, if 72 measures 156, it is their o. o. m. We '3) ^f^ (^ 
find by trial that 72 does not measure 156i therefore their o. o. m. is •=-> 

less than 72 (otherwise it would not be a common measure). In trying * *^) ^^ (^ 

if 72 MoasttrM 166, that U, in diTiding bj 72, we bare di^ded IM into ^ 
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Y 




XV. 

Fiod the greatest eommon measure of :«- 

11. 66 and 154 ; and of 195 and 819. 

12. 378 and 1467 ; and of 18996 and 29981 

13. S65 and 7345 ; and of 1964 and 7S688 ; and of {i, 2}, 4^ and 

For. more than two numbers. 

Rule. — Find for two, then of this measure and a tittrd, 
and 80 on. 

Find the greatest common measure of : — / 

14. 12, 42, and 66 ; and of 19, 57, and 380. V/ IX 

15. 324, 612, and 1032 ; and of 96, 216, 88, and 16. f 

16. 14, 70, and 1484; and of 8128, 14816, 75288, and 8472. 

69m To reduce a fraction to its lowest terms, 

KuLE I. — ^Divide the terms of the fraction by any com- 
mon factors ; the new terms in the same 'manner, and so on, 
until terms are obtained which have no common factors. 

Rule II. — Divide the terms of the fraction by their 
greatest common measure. 

Ex. 1. Reduce ^ to its lowest terms. 

Here, Ti5=f|=||~f«~? -^"*« '^^^ result is found by diriding by 
2 continually. But ire might have divided by 4, or by any other com- 
mon factor. 

The greatest common measure of 48 and 112, we find is 16 ; then 
dividing the terms by 16, we get f, as before. 

The following observations will be found useful in finding 
common factors : — 

1. All even numbers are divisible by 2 at least. 

2. All even numbers are divisible by 4, when the number 
expreseed by their last two figures is divisible by 4. 

two parts; one is a multiple of 72, the other (IS) is the difference between that multiple 
and 156. Whatever measures 144 and 12 will measure 156 (I.); but theo. c. m. of 144 and 
12 may not measure 73 ; therefore, instead of trying 144 and 12 we try 72 and 12, as we 
know the number that measures 72 will measure 144 (II.). Now, the greatest measur* 
that 72 and 12 can have is 12 (III.), which we find will answer. It Is obvious that 19 
Is the o. c. H. of 72 and 156, since the greatest possible measure was tried in every case. 
In dividing the greater number by the less, that multiple of any divisor Hiay be taken 
which comas nearest the dividend, whether greater or less than it. We may divide 
any divisor and its corresponding dividend by common factors, at any itep during tha 
process. Sea Appsmdix, page 23S. 
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8. A number is divisible by 8, if its units* period be di- 
visible by 8. 

4. An equal number of cyphers cancel when numbers end 
in one or more cyphers. 

5. Numbers ending in or 5, are divisible by 5, and 
no others. 

6. If the sum of all the digits of a number be divisible by 
3 or 9ythe number is divisible by 3 or 9. 

7. A number is divisible by 11, if the sums of the alter- 
nate digits be equal, beginning at either right or left ; or, 
if one sum exceed the other by 11, or 22, 33, &c.* 

XV. 

Reduce to their lowest terms: — 

1R leas' 1672 79S6 on *2. 1235 ISOgS 

'"• RTo2» isesJ 5754* •*"• 594» 3a93* U«44* 

Proposed in various Departments, 

21. Reduce |§|§, to its lowest terms. 
^^* » fill' to its lowest terms. 
2^- f* ffl4f> to its lowest terms. 

The Least Common Multiple. 

70* When a number is :^ factor of another number, it has 
been called a measure of that other. 

A number is called a multiple of any of its measures or 
factors. Thus 12 is a multiple of 6, and of 4. 




* Rbahon..— 1. This is self-evident. 

2. Since 100 is divisible by 4, any number of hundreds Is divisible by 4. Bat any num- 
ber may be considered as a certain number of hundreds + the number expressed by the 
figures in its units' and tens* places. Therefore if these last be divisible by 4, the entire 
number must be dirislble by 4. Thus, 1728=1700+28 ; raesroO-f-SS. 

8. The reason of this is similar to that of the preceding, only say 1000 Instead of 
100, and 8 instead of 4. 

4. This is obvious. 

5. Go over the Multiplication Table by 5. 

(L Every nomber is equal to two other numbers, one of which Is a rauliiple of 9 and 
the other the sum of its digits; thus, 324s3Xl00'|-2x 104-4, and since lOaS-f I. 
100«99-|-1 &«., we have, 324=:3(99+l)+2(9+l)+4='i07+ 18+3+2+4=315 (a multiple 
of 9) +9 (the sum of the digits). 
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When a number is a multiple of two or more others^ as 
12 of e, 4, and 3, it is called their Common MuiHpIe. The 
numbers 6, 4, uid 3, have also 24, 86, 48, &c., common 
multiples. A prime number is one which is divisible onlj 
by itself and unitj, as 7, 11, 13, he. 

71. To^nd tie Least Common MttUipie of numbers. 

Rule. — 1^ Place the numbers in a line ; strike out those 
which are measures of anj of the others, then divide by a 
measure or divisor which wiU divide as many as possible 
of the given numbers. 

2^. Set down the quotients and undivided numbers. 

3°. Proceed in tHe same manner with the quotients and 
undivided numbers, until no number cai> be found to mea- 
sure any two of them* 

4^. Multiply together the undivided numbers and the di- 
visors used : the product will be the least common multiple. 

When numbers are all prime to one another, their pro* 
duct is their least common multiple.* 

Ex. 1. Find the least common mnltiple of 6, 12, 9, 18, 24, and 30. 

In this example 6 is a measure gs ^ -^ !l 18 24 30 

of 18, 12 of 24, and 9 of 18, con- — ^^-^ sTIxTx 6 = 

leqnently they are struck out g^^ ^^ ^^^^ ^^^^^^^^^ multiple. 

Now, 6 will measure the three 

numbers 18, 24, and 30, hence we diyide by 6, and write the quotients 
3, 4, and 5, no two of which can be divided by any number, Tben we 
multiply S, 4, 5, and the divisor 6 together for the l. c. m. 

Ex. 2. Find the x. c. m. of 24, 10, 33, 22, 30, 18,* and 45. 

In this example we strike out g^ 34 il^ 33 22 30 18 45 

10 because it is a factor of 30 : «^x g ^ — ^^ 22 10 — sTs 

we divide by the common factor 4 x 11 x^ ^ 15 x 2 x 8 «» 

3, then strike out 1 1 because it is ^^^^ ^^^ ^^^^ ^^^^^ mvltipU. 

a factor of 22. Having divided 

by 2, the second common factor, we strike out 5 and 3 because they 

are factors of 15. Lastly, we multiply 4, 11, 15 (no two of which have 

a common factor), and the divisors used, 3 and 2, and their product 

3960 is the l. c. m. 

• The diTi»ori used mvLtthe prime to the numbers which they do not measure, for if 
not, the result obtained will not be the l.c. m. For instance, if one of the numbers 
were 12, we could not use 9 as a dirlsor, since 12=3x4, and 9=3x3, the factor 3 is 
common to both* and would enter 'twice iuto the final product, and consfquently cause 
it c<^ be three tunes the l. o.u. 
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UsAflON.-^This process is merely using one of the factors common to 
sereral nmnbers instead of aU the factors the same as itself : therefore, 
as only prime and common factors are used, the product is the least pos- 
sible ; and since no factors have been omitted^ the product must be a 
multiple of all the numbers. 

72. To redttce fractions toequivaleni ones having a Com- 
mon Denominator, 

Rule. — Find the least common mnltiple of all the deno* 
minatorsy which will be the required common denominator; 
then proceed as in 66* 

This is merely an extension of 66^ and we proceed on the 
same principle. 

Reason. — We have seen that all the denominators must measure 
that denominator to which they can be reduced : hence the reason of 
the rule. 

Ex. 1. Reduce ^ and | to equivalent fractions having the some deno- 
minator. 

Here, ^«*§, and s«^} ; therefore § and | Ans, 

In this operation we multiply the terms of each fraction by the san.^ 
number ; therefore we do not alter the value of any of the fractions 
used. The multiplier for the terms of any fraction will always be the 
quotient obtained by dividing the least common multiple by the deno- 
minator of that fraction. In the fractions ^ and }» 6 is the least 
common mnltiple of 2 and 3 ; then 6 -t-2 »d, the multiplier for ^ ; and 

6-i-8«2, the multiplier for J. Then i^ «|, and i^«t, as before. 

2x3 3x2 

Ex. 2. Reduce ^, ^, |, \l, ^« to others having a common deno- 
minator. ^ 

We write the 4enominator8 in a 
line, and find their least common mul- i_ra 
tiple 144, which is the denominator of £1 W 2)^ ^ S 16 18 

the multipliers thus: — 144-r2, the il=ra 

denominator of the first, — 72, the n"^^ 

numerator of the equivalent to 1; _, 

again, 144-4-36. For the third, we , ^*^®° 2x8x9 = 144. tne 

i«y 144-8-18, and 18 x 6-90, the '«"'^^'"«^ ^"^^P^- 

nnmerator of the equivalent to | ; and 

10 on. ■ " 
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Reduce the following to their equivalents having the 
same denominator ; * — 

XV. 

«*. i. I. i. J- 27. I, A, IJ, ft. 

2S. },^^. l 28.}. S.H.K- 

OR * ^T -4 19 

*o. YT» 55» S» HU- 
TS. To express one quantity as the fraction of another of 

the same kind. 
HuLE. — 1®. Write the former as numerator, the lattei as 

denominator. 
2^. If they are of different denominations, thej must be 

rcdaced to the same denomination, and for ^simplification 

the fraction reduced to its lowest terms. 

Ex. 1. What fraction of 18«. is 6«. ? Here ^a| Am. 
Ex. 2. What fraction of 2s. is 2id. ? 

' 2*. 24<£ 96/ " 
Redoce to the fraction of a pound : — 

29. 17«. 6<f. ; 15«. 9d. ; U. lO^d. . 

30. 25. 9d. ; 1«. 7^. ; 9«. 3</. < 

Reduce to the fraction of a thiUhkg i — \ 

31. 9<f., 1\d., A\d, 
Reduce to the ftaction of a ewi. : — 

32. 2 qrs. 14 lbs. } 3 qrs. 14 lbs. ; 1 qr. 7 lbs. 

Redace to the fraction of an acre : — 

83. 2 r. 20 p. ; 3 r. 10 p. ; 1 r. 80 p. ; 3 r. 23 p. 

34. Express 2«. 0}r2. as a fraction of 4«. 9\d. 

85. Express £2 6^. 8</. as a fraction of £Z 13s. Ad, 

86. What fraction of ^£27 17«. 1^ is £23 lis. 4^? 
37. Find the L. c. M. of -^y, 2^, 5, 6|, and ^y. 

• it is necwsary that we ihould be able to bring flractioni io the sasne denorolaitloft 
or kind without altering their value ; for fractions, like any other quantities, cau 
neither be added nor subtracted when they are of dlflferent kinds. Making Ihcra 
hare a common denominator U reducing them to others «9««i/<is»al«f.bm all of the 
same kind. By looking at ( and^:»re cannot say which U tb« greater, but since f = 
Jf . andft = 77 , we see at once that'^jis the greater. 

E2 
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Addition. 

Case I. 

74. When the fractions have a common denominalirr. 

Rule. — Add tho numerators together and under their 
sum write the common denominator. 

Ex. 1. Add } and |. Here we say 2 + 3 » 5, and write 4 the commoc 
denominator under it ; {= 1^ Axis, 

Reason. — Since |«.»9d, and one 

{». »6(i., we have } + |«9rf, + 6rf. 

• 15d«ljs. Or, because }«i I f I i I i I =4 = U 

+ i + i» *°d J—i + i ; we have } 

+ J s=i + i + i + i + i'*f==li» compare this with the illustration. The 
fractions to be added should always be written as in 76, Ex. 2. 

XVI. 

Add the following : — 

Case II. 

75. Pf7leT^ the fractions to be added have not a common 
denominator. 

Rule — 1^. Reduce them to others equal in value, and 
having a common denominator. 
2^ Add these others as in Case I. 

Customs and Excise. 

Ebc. 1. Add f, |, }, together. 

As we cannot add 4ths to Sths, nor 
to 6ths, we must find a common deno" \ 8 x 3 = 24 com* f =>= || 
minatoTt 24, and reduce the fractions mon denominator 
into equivalent ones having a com- 
mon denominator, namely to S4ths. iFa.2->- 
Adding these we get ^—2^ i4nj. 



K— IS 

8~'Q4 



a-* *'P4 
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Varioiu Departments, 

Ex. 2. Add together |, |, f , ^. | + 3 + | 4. ^^ 

The explanation is similar to that ' 40 + 45 + 4^ + 8ft 
given in Ex. 1, and the work will he 60 

as that annexed. 1 4 

^ ^ 5 X 12 = 60 common denominator. "^ W~^^' '^'^' 

6 



In actual practice the denominators of the equivalent 
fractions are usually written, as in the above example. It 
is the most modern, and the better method. 

Various Departments, 

3. Add together J, -j*^, ^, A- 

4. „ the following ^, ^, and f . 

5. „ together f, f, and |. 

6. „ } and 4 together. 

7. „ together ^,tV and 4 1. ^ 

8. „ i, f, and f together. 

9. »> i, I, I, and J together. 

10. ,, f and f together. 

11. „ together ^, f, and J 

' Find the sum of : — 

(a) i + A + «. {d) ^+4 + if + f|. 

W H+H+H- (/) *+tt + W+f 

76. To arfJ mixed numbers. 

Rule Add the fractional parts by the rules givi-n 

above, set down the fraction of the sum, if any, and carry 
the whole number^ if any, to the sum of the whole numbers. 
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Ex. 8: Add together 7J, ^y, ^, and 2 J. 

In this example the fractions yvw ^^ g^ g '4+ A + 1? + 2J 

vhen added make 1^ ; we set ^g . 42 + 27 + 60 -r 9a 

down the fraction i§J and carry 2x)^ 9x7 = 1 26 126 

the 1 to the whole numhers, and comnon denominator. « 9 + |g = 1 Jgj. Am 
Snd the answer 10^. 

12. ^, 4i, and f ; also 8-i!i.+2if ^^J. 

13. l^+^+^+2^; aUo 6|+m+2J, 

". *+^+lf+2J; also 174+3}.i+l^+|f 

15. f+H4f+lTV; al8o3f+y/+^+4f. 

16. I+4+tS and ^<V of ^^ also ^ of 3f +.5+1^. 

17. Si+SI+l^iV+J; also 8^+7^+5ii+^i,+lT!y. 

18. 6^+f+TJj+2^; also 34.1+11+^+7^1. 
19- H+f+3H-lii; also 13t('5+|^+23J+7§|. 

20. *+i+H+3^ff; also ai^+14|+27;i^(-+i. 

21. f+2|+2i+./j; also 17| of 2,11+4 of 7i. 

22. 3-^+3^; also 67.^+30|+8f +1||. 
i-23. ^+\l+^^. also 7/j+4|+7ig+23^. 

24. H+li+lA+ii; al80l6H+l^+|+/j. 

25. £16 13 10^ 26. £76 16 10| 27. £79 19 9\ 

17 19 llf 77 19 7J 64 4 4tJj 

69 13 9f(f 56 3 ^ 19 17 7|i 

16 14 10| 19 17 llj 68 8 10 

19 ■ 9 7^ 27 8 7i 94 16 6J 



28. 45H+liH3f +9 A ; also 4^1i+3f^. 

29. 69f+10H+f+14H; al80,VI-3M+3i|-|-H- 
80. 46f +494f+iJ+.J «f 1 J+3^^+4^+J. - 

31. 74+5T>5+13ii+lf+4H5f+Hi+A- 
82. 4-^6^+5:^9+4^1+1 S^+iH- 
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SUBTRACTIOK. 

Case I. 

77. fFhen the fractions have a common denominator. 

Rule. — Take the numerator of the less fraction from the 
numerator of the greater, and under the remainder write the 
common denominator. 

Ex. 1. From | take J. 

Take 1 from 5 and 4 remain, under which we write 6 ; | 
then|s}^n«. t^ 

Reason. —if.- 2(/., f^Kkf. ; hence 2-i*10c2.-3dl-8£/.»^»i 
as before. 

XVIL 
1. From I take f; also}J-A; J- }. 

Case TL 

78. JVhen the fractions have not a common denominator. 

Rule. — ^Bring the fractions to equivalent ones having a 
common denominator, then proceed as in Case I. 

Commissariat, 

Ex. 2. Subtntct ^ from {. 

In this qaestion we find 24 the common denominator, |"*f| 
and the given fhictions arc (72) equivalent to fj and )J . "h^^ 
then 21— 10"-11, under which we write the common de- ii ^d^ 

nominator. Or, lince ) of a shilling » IJJ., |slOi</. > 
and since ^ 9.»\d.j ^^5d. then 10|cf.— 5c/.«>5j«/.«)^. as before. 

Inland Revenue, 

3. Sabtract ^ from ^ 

CvMtxmM. 

4. Subtract { from ^ 
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79. To subtract mixed numbers, 

KuL£. — 1^. Subtract just as in pence and farthings. 

2^. Take care to borrow one "when the fraction of the 
smaller number is greater than the other fraction : this 1 
alvvajs must be considered as divided into the number of 
units expressed by the common denominator. 

Proposed where Fractions are to be known, 

Ex. 3. Subtract 5^ from 8|. 

As "we cannot take ^ from ^ we borrow 1 From 8^ ■» SA 
from the 8 and call it Jg its equiyalent. We Take S^fe^S^ 
then say ^ from l§=i§ + ^ and ^ remain = j. 2^ « 2} Atu 

We proceed in a similar manner in every 

example haying a fraction in the subtrahend greater than that in the 
minuend. If there be no fraction in the minuend we subtract the 
numerator of the fraction in subtrahend from the common deiio 
mmator. ^ ^ 

(6.) 7|-55-j also 19^-121^; afeo 37^\~3ft-. 
(6.) 16^V-11*5 also 5^-3tV; also 7iig-4i. • 
(7-) HV— *; also 37^— 19^^; al8ol3|^— If 
(8.) 6^85-4^; also 5S-3J; also 19^-10,^. 
(9-) 7|-5^ ; also 8^-7^ ; also 7f-3|i, 

(10.) 33^-i|; also 8|-24; also 16-^-Ji. 

(11.) 18f-8f; alsof-iJ; also 5tV— 3,^. 

(12.) 9|-6^; also 37-5^5^—1 9,V; also 30^— 3^. 

I 

(13.) 82f— 19|; also 4i— |; also l^fj — 9-jV | 

(14.) 6|-1^; al80 41iJ— 19f; also 33^— 17^. 

(16.) ei-j^'-^lS-^; also 100i-53f ; also 102-f\~2jf. 



VULOAU iUACTIO.VS. 67 

(16.) 11^5-7^V; also IHtiff-geiJ; also l^-f 
(17.) 6^J-3J.; aIflo31^-18§; also 41-3 1^. 

(18.) 27i3-6Ti\r; al80(j-hVI-i»ir)-H; aiao {3-fj+5^) 
—64. 

(19.) 34-2^*; also (Hi+i)-*; alflo(f|^+|)-^V 

Multiplication 

80. To multiple/ /Tactions, 

EuLE. — ^Multiply the numerators together for the nume- 
rator of the product, and the denominators for its denomi- 
nator. 

Customs. ^ 

Ex. 1. Muhiply }by |. 

Compound fractions are reduced to Simple fractions in 
the same manner. 

Thu8iof|=:|x|«ii-iJ andiof^-ixHA-=^ 

The operation may be contracted by dividing any numerator and any 

denominator by common factors. Thtis^x^»^x|B^, found by 

dividing the numerator of the first and the denominator of the second 

by 15, and denominator of first and numerator of second by 8, 

This rule includes the multiplication of whole numbers, for 2 x 3 » 
I X f s|ss 6. It also includes the multiplication of a whole number by 
a fraction, or a fraction by a whole number ; in either case, we write the 
whole number in a fractional form and multiply. Thus, fxS»|x|=: 
V «'2§=s2i, and 8 X fssf X f, as before »2i. 

It follows from the method of contraction explaWied above that 
when the whole number by which we are to multiply is a mecuurt 
of the denominator of the fraction,, we have merely to divide that 
denominator by the whole number for the product ; thus, 

|x3«-i--|=2j. 
« 6-S-3 ^ ' 

81. In the same manner the value of a fraction of anv 
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uuantitj can be found, by considering that quantity as 
numerator of a fraction, and then multiplying the quantity 
by the numerator of the given fraction^ and dividing the 
product by its denominator. 

Thus, to find J of £3 ; we say £| x f - £^f « £2 8«. 

By first principles, f of £3 ; here | of £3»jf3+5»12<.: therefore 

Reason. — Take the example Jx}. Now, ^x3 — ^+|r + ^s| by 
addition ; but we have seen that } is »^ of 3 ; therefore we hare mul- 
tiplied by a quantity four times too £^eat, and hence our product { is 
four limes too great Now, f is the quotient of 3 by 2; this quotient ire 
still require to divide by 4 ; but any number divided by 2 and then by 
4^ is the same as if divided by 8; therefore f is the answer, which is 
a verification of the rule. 

Mixed numbers should be reduced to improper fractions, 
and whole numbers written in fractional forms, before mul- 
tiplying. 

XVIIl. 

Various CvmpettUons. 

1- -ArXA; alfioa^xfXir^JXj; alflo^xH- 

2. fXi; also AXjftrX9|x2f; also 13x2^X-;^X^^X^y. 

3. ^of-^X^; also2JxiXt^YX^i> also5Jx3^. 

4. 2Jx6|f; also|x6Jxi|X/ff; also ^iX2Jx-^X V- 

6. ioffx4; also3Jx2JX:^jX5J; also } of l^x2f x4J 
ofli- 

6. Jof9x|; also3x^X6ix^x5f ; also 12f xl-ft:- 
7- -fX-ii; also4ixiXl^xXiJ; alsoT?TX2ixf xlOf 
8. 22-ft.x4|; also4xfx4i«>5X|Xlf ; also f xfx IJxf 
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12. lix8fx3fx5A. 

13. ^Vxiiixioi-Jxe^f. 

14. iixSfxT^vxV^. 

15. 2ix3ix4^|x2ff 

16. liixHJx7TVX4iJ. 

17. l/ffX3ifxHXlli^. 

18- WVX5T^Xl7iXlHxl2?. 

19. What is the yalue of ^*5^ of a guinea ? 

20. Findthevalueoffof £l+|of £2 10*. 2(f.+2J.of 16i 

21. Add together -^^ of a pound, S-^ of a shillings and 

-j»^ of a penny. 
Add i of |. of 5 guineas, J of f of £1 10*., J oi 
23i florins, 2f of 2 crowns, and 7id. 



12 



Division. 

82* To divide one fraction hy another. 
KuLK. — Invert the divisor and multiply. 

inus, j-rg — |X J— J'— Ig. Ta~I = n^5-"oo— TS' 

Mixed numbers must be reduced to improper fractions 
T.nd compound fractions to simple ones, before applying the 
rule. A Complex fraction is a short mode of expressing the 
division of one fractional quantity by another, a fractional 
quantity by a whole number, or a whole number by a frac- 
tional quantity. Complex fractions are reduced to Simple 
''mes by this rule. 

Ex. 1. f-j-jt. 
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Kx. 2. Divide ^ by 3. 

Here ^.+3=T8j-*-f =^ x i=&=ft Ans. 

From the above examples the following Rules will 1k> 
easily derived. 

83. To divide a fraction by a whole number or the con- 
trary. 

Rule. — ^Either multiply its denominator or divide iU 
numerator by that number. 

84. To divide any quantity by afraetion. 

Rule. — Multiply the quantity bj the denominator of the 
fraction, and divide the product by the numerator. 

.•.,-«, .^3#. 6d. 17«. 6</. 

For, 3+J=f x|«*j*=3}; also, 3«. 6{f.^J« — |— xj= — ^ — - 

Reason. — It is evident that fractions having a common denominator 
may be divided like any other quantities, by omitting the denominators, 
and dividing the namerators only. Thus, }-rf=^-^^«10-f-9BiV» 
\\ ; bat V^^i >: ft ▼hich is the rule.* 

XIX. 

Find the quotient of: — 

1. \^% andofi+J. 3. 16j^9, andoflf^J. 

2. l|-4-2f, and of 10-* ^. 



* If we divide } by 3} the fraction } implies the quotient of 2 by 8, which quotient 
if ftlll to be dlTided by 8 ; but dividing twice Iqr 3 i« the tame as divldiog by 9 ; hence 
I ^ 3 = {. Now if the divisor be | instead of 3, it is evident that we have divided by a 
quantity 5 times too great; consequently, the quotient is 6 times too small ; hence we 
must multiply | by 6, a ^^ ; then |T|=|x|«y* ^hich is the rule. 

When one proper ft'action is dMded by another, the quotient is greater tluoi the divi- 
dend. Division, like Multiplication of Fractions, implies ptuUtpUcoHon by one number, 
and i^ishnhj another ; and in proper fractions the multiplier is greater than Che divisor. 

Id dividing a mixed number by a whole number, proceed as in the g^g^a 
annexed ^xamplft After the whole number, 8, is found, the re- ^— 
mainder is S| ; then, menUtify, say, 3f s ^i write 15 for numerator, Hi ^'^' 

and say, 8x4a3S, denominator. 

We should be prepared to avail ourselves of such examples as S4|-r7>B3|. Here, 
3^ contains 7,3 times, with 8| remainder; then, since 8|s| of 7, we can write | ai 
race. Again, 62H-1036i ; as the remainder, 3|, is | of 10, wc write \ at once. 
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When the divisor is a fraction, the quotient will exprOft« 
what part or parts the dividend is of the divisor.^ 

Find the quotient of: 

4. £1 12«. 6<f.-=-t|. 6. 16cwts. 2qrs. 14lb8.-T-f. 

5. jfie 139. 4</.-^{. 7. 4 acrs. 2 rds. 15 pl8.-rf. 

Reduce to simple fractions : — 

}+i f i + i 



I 3J I 7 



85. 7b reduce a fraction of one quantity to the fraction 
of another of the same hind. 

Rule. — If from a lower denomination to a higher, divide : 
if from a higher to a lower, multiply the fraction by as 
;nany of the lower as make one of the higher denomination. 

Kx. 1. Reduce |^. to the fraction of a shilling. 

Here, |-i-12, the number of pence in a shilling, »35=^- ^n^ 
Ex. 2. Reduce | of a crown to a fraction of a shilling. 

Here, | x 5 = V = 3 J*. Ans. 

10. Reduce £{ to the fraction of £2 lOs. 

1 1. Reduce }«. to the fraction of 10<i. 

12. Bring | lb. to the fraction of 2 qrs. 

Commissariat 

13. Divide ? by |. 

Customs, 
]k. Divide J by |. 

Expectants of Excite. 
15. Divide J by -^^ 

16. „ Abyi. 

17. „ «by«. 

18. „ Aby4i. 

Admiralty* 

19. Divide 16^ hy 7f. 
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Miscellaneous, 



20. Divide ^ by 74^ 



21. 
22. 
23. 
24. 
25. 
26. 



^ by 43V 

2i^ by 4^ 
4f by 6^7^ 
7^ by 4/t 
18f by ^ 



Ht by 2^«i. ; 4^ by 64. 
6|by2^; A by 4f . 
7fbyH; 48Aby 17. 
2T,Vbyl5; imhy \^. 
Iiby2^; 76byH. 
.... 4ibylH; 85by6|. 
H by ^ ; 211 by 16^^; 35^ by 4^. X 

27. What fraction of half-a-crown is ^ of 6«. 8^. ? 

28. Eeduce £7 9«. Qd. to the fraction of £13 4». 6(?. 

29. Eeduce 6 acres 1 rood and 4 poles to the fraction of 
2 J roods. 

30. What fraction of a pound is 9«. \0d, ? 

Customst Post Office, ffc, 

a 

91. Add } of a pound to | of a shilling. 
32. From | of a yard take | of an inch. 



DECIMALS. 

86. We now come to consider another class of fractions, 
called Decimal Fractions, or more briefly Decimals. Any 
fraction whose denominator is 10 or any power of 10, or, 
more simply, which has 1 followed by any number of cyphers 
for its denominator, is called a decimal fraction. 

The denominators of decimals are generally suppressed ; 
hence it becomes necessary to have a method of distinguish- 
ing their numerators from whole numbers. If we omit the 
denominator of -^ it becomes 7 ; to prevent this 7 from 
being read 7 units^ we place a point before it ; thus, '7. 

87* A more extended Numeration Table must now be 
given, but almost identical with that of whole numbers (9.) 



Thousands. 





Untts. Thousandths. Millionths. 

000 • 000 000 



*.. .. 



«•■ •• 
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This Table^ like that just referred to, has an indefinite 
number of periods; each period has three places — units, tens, 
hundreds. Therefore decimals may be written and read like 
whole numbers. This Numeration Table also increases 
towards the left. In fact it is merely a continuation of the 
former table to the right ; and, like it, increases in a tenfold 
ratio to the left. In the abovo table, the period immediately 
to the left of the units' period is the thousands\ and that 
immediately to the right the thousandths*; because 'every 1 
in this period is the one-thousandth part of a unit ; just as 1 
unit is the one-thousandth part of 1000, and 1000 the one- 
thousandth part of a million. In the same manner 12 in 
this period are twelve-thousandths, and so on. The next 
period to the right is called the millionths* period ; we may 
continue to form periods to the right as far as we please. 

If it is required to write 165 thousandths, we must place 
it in its proper period ; for this purpose prefix the point ; 
thus, *165, read, one hundred and sixty-Jive thousandths. 
To set down 3 thousandths, prefix 00, to have 3, that is, 3 
units of thousandths in its proper place ; thus, *003. We 
read 3*63, three units and six hundred and thirty thou- 
sandths, or sixty-three hundredths. 

88. If the point be removed one place to the rights the 
number will be increased tenfold. For 6 = ten times '6, 
and *6 = ten times *06. This is evident from the nature of 
notation. On the contrary, if the point be removed one 
place to the lefty the number will be divided by 10 ; if two 
places, by 100; and so on. When the point is removed 
one place to the right the units become tens, &c. 

Any number of cyphers to the right of a decimal has no 
effect, as they do not alter the position of the point. Thus* 
•6 = '60 s *600. But a cypher placed between the point 
and a decimal diminishes the decimal tenfold ; for *6 = ten 
times *06 : two cyphers, placed in this position, decrease 
the decimal one hundred-fold : for *6=one hundred times 
•006, since A - TTftni>^ 100. 
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With a little practice the learner will be able to write ^ 
decimals with the same facility as whole nambers. 

XX. 
Write down in jSgures : — » 

1 . Ninety-five thousandths. 

2. Thirty-nine thousandths. 

8. Twelve units and sixty-eight thousandths. 

4. Six hundred and nine thousandths. 

5. Fifty units and sixty thousandths. 

6. Twenty-nine units and nine thousandths. 

7. Forty-seven units and four hundred thousandths. 

8. Sixty-nine units six hundred and seven thousandths and sixty-four 
millionth s. 

9. One hundred and twenty units fourteen thousandths and nineteen 
millionths. 

10. Fifty-five units six hundred and forty-nine thousandths and focr 
liundred millionths. 

11. Sixty units sixty thousandths and sixty millionths. 

12. Seventeen units seventeen thousandths and seventeen millionths 



Addition. 

89. Rule. — 1®. Set down the addends with their points 
in the same vertical line. 

2°. Then add as in Simple Addition, and place the point 
of the sum under the other points. 

Reason. — It has heen shown that the notation of decimals is exactly 
the same as that of whole numbers j therefore we may say, * Add and 
Subtract as in whole Numbers. 

Various Departments, 

Ex. 1. Add together S-406, '0212, 47*9 and '6. 

This is added Just as an example in whole num- 3*406 

hers ; care should be taken in -writing the decimal ^ - [^^ ^ ^ 

points directly under each other. ' .g 

51-9272 -4ii». 



pEx. 
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2. Add together 5238, 367*4, *172, 6*0053, and 9006079. 

62*38 
367*4 
•172 
60063 
9006*079 



9431*0363 Ana. 

XXI. 

1. 34-096+-099+99'7665+58+36-77. 

2. 9-3+04+65-39+778-4+470393. 

3. 365-7+ 19-08 + 1773+99+6796-0454. 

4. 72-9+2*3788+35-47+7806*3+*379. 

5. 58+-79+4796*5438+66-7+395*486. 

6. 19'7864*f3987+*9 + 577*17 + 93-8 + -45. 

7. 9-8+45*e7 + *486+93+-04597 + 43*9. 

8. 76*45 + 3789'0486 + 773-04869 + 76*88. 

9. 64-079o + 464-*97+38*89654+ 19-65. 

10. •837+976-58 + 9783-467 + -469+37-37. 

11. 36940+ 17*19+98+ •5796+479-978+ -093. 

12. 777*88+99*555 + 441-765 + 79*0456773. 

SUBTEACTION, 

90. BuLE. — Write the Bubtrahend under the minuend, 
with their points under each other : subtract as in whole 
numbers, placing the point in the remainder under the 
other points. 

Ex. 1. Subtract 19*7664 from 26. 

In this example we may suppose (for the sake of 
explanation) cyphers annexed to the minuend, as ?q*.?'2? 

such cyphers have no effect (88) on its value. In 

Bubtraotmg we begin just as in whole numbers and 6 -2436 Ans. 

place the point in its proper place. 
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Ex. 2. From 379 01 take 98*41768. 



From 37901 
Take 98*41763 



2. 




3. 




4. 




6. 




6. 




7. 




8. 




9. 





28059237 Ant. 

XXII. 

1. From 9603-123 take 1888-0974. 

70-304 take 29-30465. 

3462-2 take 2999-376601. 

•37124 take -1234567. 

6340 take -457034. 

1350-111 take 337-55. 

169-7354 take 159-378. 

2000 take the sum of 99*876 + 375*3 + 894*43245. 

3222 take the sum of 1227-45 -»- 83-49 
+ -4768 + 76-7786. 

10. From 3017-216 take (5-7124 + 77-89 + 90376 
+ 997-7). 

11. (210-346 + 57-36 + 44-56 + 79)-83-450392, 

12. (640-48 + 465-7 + -0965 + 762)— 901-53629. 

Multiplication. 

91. BuLE. — 1^. Multiplj as in whole numbers disregard- 
ing the points. 

2°. Point off so many places of decimals in the prodact as 
are in both multiplicand and multiplier, prefixing cyphers 
if necessary. 

Ex. 1. 7-64x8-9. 

In this example there are two places of decimals 7*64 
in the multiplicand and one in the multiplier; ^"^ 

therefore the product must have three places. 6876 

6113 

■ 67-996 prodact 
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Ex. 2. Maltipl)- • 476 by -0137. 

In this example after multiplying we prefix 00 to '476 

make up 7 places of decimals, the number in both '0137 

multiplicand and multiplier. 3332" 

1428 
476 



•0065212 product 

Reason — The nature of this rule, as well as its reason, will be best 
understood from the following explanation. 

If we have to multiply 7*9 by 6, that is, to add 7*9, 6 times, we say 
6 X *9 »5*4 : this can be shown by Addition, Set down "4, and carry 5 ; 
therefore 7*9 x 6 « 47*4, and has only one decimal place. Now, if we 
make the multiplier ten times less, we have 7*9 x '6, which must give a 
product ten times less than. 47 44 that is 4*74 having two places of 
decimals. Also, 7*9 x-06 = -474;4nd 7-9 x -006 = -0474, having four 
decimal places, which establishes the rule. 

XXIII. 

1. M:iltiply 75-6 by 675 : and 19 378 by 19-38. 

2. „ 33-21 by 4-41 ; and 5-874 by 58-130. 

3. „ 1 -021 by -0037 ; and 3-46 by -489. 

4. „ 79-004 by -00473 ; and 65*43 by -00376. 

5. 6-4073X-42; also 75704x1 5-8; and 9-436x67-49. 

6. 4-81 X -0074; also 305 x -25 ; and '32 X -321. 

7. 1-342X-2057; also 5112-384 x 1*0023. 

8. -1356 X -1458; also 5-0103x6-503; and 80-46X -00392. 

Multiplying so as to Lave only a certain number of 
decimal places in the product is performed as under : — 

Ex. 3. Multiply 8-6534 by 9-3216, so as to have four places in 
product. 

Here we first multiply by the 9 ; we then strike 8-0^3li 

the figure 4 off the multiplicand, and multiply by 3, 9-3216 

not falling back ; we strike out the next figure on 7788O6 

the right, and multiply by 2, and so on. As we see 26959 

we should have to «* carry " 8 from 6 times 6, we 1730 

make the last product 43. ^^ 

43 

80 6624 Jn». 
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9. Multiply to have three decimals in result : — 7*683 x 
40176; also 7-4325 X 26-58; and 1-0625x1 -0625. 

10. Multiply so as to have four places in answer:— 
66-32045 X 7-7864; and 1 0914 by -0326. 

Divisioif. 

92. Rule. — I. — F. If the dividend and divisor do not 
contain an equal number of decimal places, make the num- 
ber of places equal by annexing cyphers. 

2^ Then disregarding the points^ divide as in whole 
numbers ; the quotient thus obtained will be a whole num* 
her ; after which the point is placed. 

3®. Any other quotient figures, found by adding cyphers, 
will be decimals. 

Ex. 1. Divide 478-9875 by 7*5. 

There are four places of decimals in the 7*5000)478*9875 

dividend, we annex 000 to the divisor to have 460000 

an equal number in it Having brought down 289876 

5, the last fignre of the dividend, and having 225000 

found its corresponding quotient figure, we 

write the point, and add cyphers for the re- 648750 

maining figures of the quotient. wuwvu 

487500 
450000 

876000 
375000 

93. fFhen the dividend contains more plants ofdecimaU 
than the divisor, 

KuLE. — 1^. Set a mark after an equal number of decimal 
places in the dividend. 

2'. Then divide as in ^»2eJ., remembering to bring down 
the other figures of the dividend in the process. * 
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Ex. 2. 478-9875+ 7-5. 

This is the same example as giyen ander 7'5)478'9,S75 
Bule I, Compare the two methods and the ^^^ 

superiority of this one when applicahle will 'l^^*^^^^ 

be evident. 235 



648 
600 



487 
450 

375 
875 



XXIV. 

Cusitms and Excise, 

1. Divide 3*24 by -25. 

2. „ 2*5 by '32. 

3. „ 9065 by -049. 

Science and Art, War Department, ^c* 

4. Divide 307*8 by 23*8 to 3 places of decimals. 

5. ,9 8*747 by 413*4 to 3 places of decimals. 

Ftist Office and Excise, jiv. 

6. Divide 476*582 tons by 60 and bring it to its proper value. * 

7. M £880*7643 by 5*48 and bring it to its proper value. 

India. 

8. Divide 154*28 by *0064. 

Admiralty, 

9. Divide 240*13 by 73*4 to 3 places of decimals. 
la „ '0045 by *03. 

Surveyor of Taxee. 

1 1. Divide 827*6 by 4*89 to 8 places of decimals. 

12. „ 55*8 by '08125 to 3 places of decimals. 
•H-S. r 6-045 by 62*5. 



« The learner «hould omit Noe. 6, 7, 18, IB, 17, 20, 21,»2, 88, 34, 87, 3R, and 43 la.til 
he bas read Circulatori . 
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Various DqtartmenU, 

14. Divide 274*6 by 3*672 to 3 placet of decimate. 

15. n 89*2 by *0074 to 3 places of deeixDaI«. 
ip. „ 16 by -0004. 

17. „ 21546-872 by -054. 

18. ,, 34*952 by 53*07 giving the first 4 figures of tli€ quotient 

19. „ *1 by '001 and the quotient by 2. 

20. ^ 72 1 -42 by 21*9 to 4 places of decimals. 

21. „ -169 by 13, by 130, and by '0013. 

22. „ 91*6 by 8931*61 to 4 places of decimals. 

23. „ 43*2 by *0351 to 3 places of decimals. 

94. To reduce a decimal to its equivalent vulgar frac- 
tion. 

Rule Omit the point, and write the figures of the deci- 
mal as numerator, and 1 with as manj cyphers as there are 
decimal places for denominator. 

Thus, •755-^«J§|; also, 'S-ft-t; also •025-y|[fc«5jy-A. 

This is merely supplying the denominator which is sup 
pressed in every decimaL 

VariouM Departments, 

24. Express -0125 as a Tulgar fhietion in its lowest terms. 

25. Express '00175 as a vulgar fraction in its lowest tenns. 

26. Reduce 2*0445 and '000625 to vulgar fhietions. 

27. Reduce 23*038125 and -0006875 to vulgar fractions. 

95. To reduce a vulgar fraction to a decimal. 

Rule. — Divide the numerator by the denominator accord- 
ing to the rule for the division of decimals. The quotient 
will be the required decimaL 

Thus, }«3+4-'75', and |e 3+8 -375. 

Reason. — We require to bring } to a decimal~-one whose deno- 
minator is 10, or some power of 10; a method of doing v?hich was 
given {€€), By the rule referred to, we find, as 4 measures 100, the 
multiplier is 25, for any fraction whose denominator is 4 ; therefons 
}x {{»^-**75, the same result as found above. But multiplying by 
25 is the same as adding 00 and dividing by 4 ; hence the role. 



DBCUiALS. 



101 



A fraction to produce an exact decimal must liaye for 
denominator a measure of 10, 100, 1000, &o. 

Beduce to decimals : — 

28. i;i;f;|;-if 29. ^^^,.^5 jf,.«;,.^ 

96. To reduce one quantity to the Fraction of another, 
Ex. 1. Beduce 129. ^d, to the decimal of a £. 

4) 3f. 



12 ) 6'75flg. 
2, 0)1, 2-5625^. 
'62»125£ 
Or, Ans, 

Since 

12*, 6i(?,=:603 
farthings, 
we have 

•628125. 



Here we begin at the lowest denomi- 
nation, f(f., which we express as a 
decimal of next higher, and write along 
with the higher ; then dividing by 12, we 
express 6*75i. as the decimal of a 
shilling, writing the number of shillings 
before it, and so on. 

Beduce to the decimal of a pound : — 

30. 15«. 9i^. ; 17«. 9i. ; l^d. ; 18«. lOJi. 

31. 8«. IK ; 9«. ^id. ; 4«. 2^d. ; l^d. . 
Beduce to the decimal of a guinea : — 

32. Is. 9i. ; be. Zd. ; 10«. Wld. ; 2s. l^d. 

33. 4 of a crown ;♦ 1*85 of 3«. 4<^. 
Beduce to the decimal of a ton: — 

34. 12 cwt. 1 qr. Tibs.; 7 cwt. 3qrs. 21 lbs.; 14 lbs. 
Beduce to the decimal of an acre : — 

35. 2 rds. 18J pis. ; 2 rds. 10 pis. ; 35 pis. ; 1 rd. 71- pis. 

36. Bring f of bs. Zd. to the decimal of £2. 

37. Beduce ^of 7«. 6^;. to the decimal of £2 16*. Zd. 

38. Beduce ^-^ and ^^ to decimals. 

39. Bring -^^^ to a decimal ; and b^ in. to decimal of 1 m. 

97. To reduce any number of shiUinge, pence and farthings^ 
accurately to the decimal of a pound, at once. 

Bulb, — 1^. Conceive an to be annexed to the shillings, 
and take one-half that number for the first part of the 
decimal. 



• Th« chapter on Ciroulators tnar now b6 explained. 
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2\ Falling back one place to the righti write the num- 
ber of farthings in the pence and farthings. 

3^ Falling back another place to the eight, set down one- 
sixth of -the pence and farthings, considering the farthiDga 
expressed as the decimal of a penny. 

4®. Then add these three lines of figures for the decimal 
required.* 

Ex. 1. Reduce 13a. 9|dl to the decimal of a pound. 

Here we take one-half of 130=65 ; then 9}</.» ISs. O^cL 
39/, the next pirt ; and 9 jdl •^ 6 « 9-75rf. -^ 6 « 1*625, "^ 
the last part. 39 

1625 



•690625£. Ans, 



Ex. 2. Reduce 19«. 4}i/. to the decimal of a pound. 

Here we take one-half of 190 (a annexed to the \9s. 4f<f. 
shillings) «*95 ; next, we write the number of far- .gg 
things in 4|(/.»19 ; and lastly, we write one-sixth 19 
of 4-75 (4}rf.) = -07916. 07916 



Reduce to the decimal of a pound: — 

8, d, s. J, 

40. 17 6, and 13 7^ 

41. 16 9J, and 19 6 

42. 17 9|, and 7 11^ 

43. 10 10^, and 4 4^ 

98. To find the value of the decimal of a given quantity. 

Rule. — 1*^. Multiply the decimal, as in reduction, by the 
number of units of the next lower denomination which makes 
one of the given denomination. 

» 

* Since i«.s£JL, if.sjeCS; and 2«.8s*] t hence the reason of taking half Uie shil- 
liags. Adding the is unnecessary when the number of shiUingsiveven; fbr one 
•hilling write *0 before dividing by 2. Again, ^IsSeQA, which wanU 40 of being 1000. 
the number of thousandths in a unit (in a £) ; 40 wanted in 960 is g^=^f that is, 
1 ia S4 ; in other words, there will be more thousandths than farthiogs by 1 in etrer; 
24/, or I in every 6rf.; hence the reason of adding \ of the pence. Conversely, there 
will be less farthings than thousandths by 1 in 25, for there are 40 tes* In XOOO, and 
fj^tjs^t hence the decimals may be considered farthings, aft«' rcjjectiog 1 In every 25. 
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2^. The whole number (if anj) thus obtained will be in 
ihe lower denomination. 

3^ Multiply the decimal part in the same manner, fo^ 
the next lower denomination, and so on. 

Ex. 1. Find the value of '675 of a cwt. 

Here -we multiply bj 4, and find cwt 

2 a whole number, which is 2 qn.^ '^^^ 

again, we multiply by 28 and find 

19*6 lbs., and so on. 2*700 qrs. 

28 

19-600 lbs. 
16 

9*6 oz. 
16 

9*6 drs. 
2 qrs. 19 lbs. 9 oz. 9*6 drs. Am. 

Ex. 2. Find the value of -526 cf £l lOs, 

Here, *526 x 30 = 1 5-78«. ; and *78 x 12»9*d6J. ; then *S6x4» 
*44 : therefore 15t. 9|d. Ana. 

Bind the value of : — 

44. •7689£., '465«. 46. '634 of 6«. 8</. 

45. '976 of a day. 47. '7958 of an acre. 

99. To find the value of any decimal of a pound at once. 

Rule. — 1®. Take the first three figures of the decimal ; 
increase the third by 1^ if the fourth decimal figure be 
greater than 5. 

2^ Then, take one-fifth of the number expressed by the 
first two figures for shillings. 

3^. Prefix the remainder (if any) to the third, and after 
rejecting one twenty-fifth, consider the result as farthings. 

Ex. 1. Find the value of *7967£. 

As the fourth figure is 7, we add 1 to the third ; then we have *797 { 
now, 79 -i-5 »15. + 4r., and 47 —2 ■■42^ » 11^ We subtract 2 because 
17 is nearly 50; hence 15*. 11^ Ana. 
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R£A$oif. — Considering the first and second figures as a whole nam* 
ber is the same as multiplying hy 100 ; and we divide this by 5. 
Since 100•^5s20, multiplying by 100, and dividing by 5, is equivalent 
to multiplying by 20, the number of shillings in a pound. {See 97 and 
note.) 

Find the value of: — 

48. •6583:6., and of •97832£. 

Custonu and Excise. 

49. Add the following and find the value of it in jC. s. dL 

1-521 
•675 
•145 

3*184 



50. Add together •0204£., I '326:6., and 003:6., and find the Talue of 
the sum. 

Admiralty, 

51. Find the value of •Td of a £, 

52. What is the value in money of '25 of a :£. ? 

53. What is the value in money of '73125 of a :6. ? 
64. What is the value in money of ^025 of a £.? 

Various Departmenis. 
55 What is the value of '4375 of a shilling? 



CIRCULATING DECIMALS. 

100. One fraction can be redu'ced to another equal in 
value and having ant^ denominator, when the denominator 
of the given fraction is 9^ factor of that to which it is to be 
reduced (66.) Now, as the denominator of every decimal is 
10 or some power of 10, we cannot reduce those vulgar 
fractions to equivalent decimals which have denominators 
that are not factors of 10, or some power of 10. In the re- 
duction of such fractions to decimals, the division does noi 
terminate, and the same figures will be repeated over again, 
continually. If we try to reduce f to a decimal, it becomes 
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i = -6666 &0. ; also, | = '6555 ftc Decimals of this kind, 
in which the same figures are continually repeated, are 
called Repeaiingy Recurring, or Circulating decimals. The 
part repeated is called the Period or Repetend^ and is termed 
a Simple Repetend when it consists of one figure ; when it 
consists of more than one figure it is called a Compound 
Repetend, Decimals, arising from vulgar fractions, whose 
denominators gire excict quotients, are called Terminate. 
The period of a circulator is marked hj means of dots or 
accents, placed over its first and last figures. When only 
one figure is repeated, one dot is sufficient. Thus, f = *6, 
and i =: *i. 

When the period begins immediately after the point, it is 
called a Pure Circulator ; as, ^ = '3. 

A Mixed Circulator has a finite and an infinite, or cir- 
culating part. Thus, ^ = *16. The finite part is *1, and 
the recurring part is *6. 

We find by usiDg the nine figures as denominators 
and 1 as numerator, that 2, 4, 5, and 8, give ter- 
minate; 3, 7, 9, pure circuhttora; and 6, a mixed 
drcuXatOT^ as in the annexed equations. 



I 

9 



5 

d 

25 
2 

Id 

142857 

125 

1 



101* Any fraction in its lowest terms whose denominator 
contains only powers of 2 and 5 as factors, can be reduced 
to a terminate decimal. 

Reason. — A fraction brought to its kweat terms can have no factor 
common to both numerator and denominator : therefore it is in conse- 
quence of the addition of cyphers to the numerator, that is, the multi- 
plication by 10 or some power of 10, that the denominator measures 
the numerator ; in other words, it is the number by which the numera- 
tor IB multiplied that the denominator measures. But 10 contains only 
the factors 2 and 5 ; any power of 10 will only contain powers of 2 and 
5. Therefore the denominator, to measure any power of 10, must be 
made up of 2 and 5, or powers of these factors. If the denominator be 
80 made up, the decimal will terminate ; but if the denominator be made 
up of any other factors, as 3, 7, 9, &c., it will produoe a dreuhtor. 

f2 
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3^02. The number of figures in a period must always be 
less than the number of units in the denominator. 

Because different figures must arise firom different remunders, aod 
the number of remainders must be less than the ^visor or denominator. 
Tlius, ^» 142857. When dividing by 7, "we can only have 1, 8, 3, 4, 5, 
6, as remainders. In dividing by any number, the greatest remainder 
must be less than the divisor. 

103> To reduce a pure circulator to a wlgar fraction^ 
EuLis. Write the period for numerator, and so many 

nines as there are figured in it^ for denpminator. Thus. 

.3 = i=:i; and-27^fJ-=A = A'* 

Reason. — Since |»*33SS, &c., multiply by 10, and we have ten* 
t)iirds8-8*888, &c.s then, sabtracting *3Sd, &c.h from 3-383, &C., we 
get 3, which must be equal to nine-thirds, as we took the yalae of \ 
from ten- thirds. Now, since |s=8, one-third must equal |, therefore 
•r^3.% &c.,==|. 

XXV. 

Reduce to equivalent vulgar fractions : — 

1. 't, and •(>. 2. -45, and 'IsS. 

104. To reduce a mixed circulator to a vulgar fraction. 

HuLS. — P. From the finite part and period, considered as 
one number, subtract the finite part ; the difference will be 
the numerator. 

2^. For the denominator, write as many nines as there are 
figures in the period, followed by as manj cyphers as there 
are figures in the finite part. Thus, 'IG = 16 —1 = 15, 

Proof. — |='l6. 

• |='ini, &c. ; l^'2m, &c.i |a*ftd5 &c. Also, |^='010101,&c; and J|s*151S. 
&c. : therefore any flgare dirided by 9 gives that same figure as period, and any two 
figures divided by 99 wiU gtre those two figuru as period ; hence the reasoa of the rale. 

t Take jj;, which is m*S8 ; multiply this nixed circulator by 10, and we get 9^ 
which is S| (103). Now, ^ Is 10 times too great, at we multiplied by 10; thendlrldingby 

2x90 SO 1x9 i 
10 we get ft+^ (diriding both separately). By adding, we get ' ^ > 90O * "90 "** 90 

j^ A i« < V >x(10-l> . a 2x10-2 , » ^^. _. . 

and since 9«il0-il,we have ^q |-^^<a — gg h^l adding numintors, we hare 
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T^ — "^"^ -S«*15 which is the ride. 
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EsASON. — Multiply '16 by 10^ and we have 1*6 7lule 

Again, multiply Id by 100, and we hare .• ICd Fnmk 

2>iLbtracting the fbrmer product from the latter '^^ 

^e get 90 timet 'l6»I5; therefore '16»^, 
which is the rule. 

Reduce to vulgar fractions ; — 

3. '27, '500. 6. -73 and -83. 

4. -58^, -692307. 6. 'Id and '7916. 

7. -4189, -07857142. 8. -Sl^, 05769236. 

9. Multiply •0021 by 48*026, and -0297 by -672. 

105. Since (103.) *3=:|, it follows that -9 s f = L it is 
evident that we cannot reverse this operation and bring 1 
to *99, &c. ; but if we repeat the period we shall find that it 
approaches so near 1, that the difference will be absolutely 
nothing; for -999 + ^^ = 1, and •9999 + ^,^^ = 1, 
&c. Therefore when we meet '9 in any decimal we may 
add 1 to the preceding figure, and say, '699, &c.,= '7 ; *49 
= '5 ; and -79 = 'S. 

When great accuracy is required, circulators should 
be reduced to vulgar fractions ; but, in general, it will be 
sufficient for practical purposes to repeat the period t€ 
three or four places. 

In reducing vulgar fractions to decimals, having found 

half the circulating period, take the difference between 

each digit, and 9 for remaining figures : thus, ^ = *714, 

&c. Now, taking these figures from 999, we have f = 

tl4286. 

Again, -^ = -368421052; now, taking these from 9 
respectively, we have -j^ = -368421052631578947. [This, 
however, does not invariably hold good.] 

Again, since ^ = -36842^; now dividing by 7 we have 
-/g = 05263-^; therefore -3Py=*10526^^; consequently by 
substituting^ = -8684210526-^. Now substituting the 
value of -^y we get more fi.gures, and so on until we arrive 
at the aotoal value. The following will be found uaafulto 
the learner :— 
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|x|»^;noV| i»*333, &c., and ia'166, ftc; then 'SS3x*166» 
*055278, the product of } and J when reduced to circulatarg of three 
fignres; but^»*05o5, &c.; the two products only coincide in three 
fig^ores.' The number of decimal places to he used will depend verj 
much on the nature of the case. If we have three true places in any 
result, it is sufficient in oommercial matters. For, since £l » '960/*., 
1/ is greater than i^~'001. If the fourth place were 9, it would 
be much less than a farthing.* 

106« From the preceding observations it is evident thnt 
the kind of decimal any vulgar fraction will give, can be 
determined from its denominator in its lowest terms ; if a 
mixed circulator, the number of figures in its finite part ; 
and if a finite decimal, the number of decimal places. Any 
pure circulator must have so many figures in its period as 
will be equal to the least number of nines which will bo 
measured by its denominator. The denominator must be a 
factor of a certain number of nines, (66.) 

A mixed circulator arises from a denominator made up of 
either twos or Jives and some other factors. Thus, 6 is =3 
X2 ; here 2 will give e^ finite part, and 3 an infinite part. 

Again, take ^f ; now 54=2 x 3 x 3 x 3 ; hence any vul- 
gar fraction having 64 as denominator, will give a decimal 
having one figure in its finite part, corresponding to the 
factor 2, and three figures in its period corresponding to 
3x3x3. We find ^J=-24o7. This is true irrespective 
of the numerator ; for 3Sj=-0l8S, and f J=-98U. 

A Finite decimal will have as many decimal places as are 
equal to the greatest number of twos or fives in the factors 
of its denominator in its lowest terms. If different denomi- 
nators be compared with the decimals they produce, the 
reason of this will be evident ; and such a comparison will 
afford an excellent exercise for the student. 

* When we have two decimal places in any reralt, the error by omittingr any other 
decimal figures, must be less than ^^, for '009 is less than i)!. If we have thru 
places of decimals, the error most be less than y|^t foi^ '001 is greater than '0009; 
this is called (A« Limit of the Error; and since f,^^:^^ is less than 1/., three tme 
decimal places in any result will be quite sufficient for mercantile oaloolaliooi. 
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107. We can frequently dispense with the role gi^en in 104. The 
circalator|»*i4285f ; we find that any other nnmerator with 7 as 
denominator will produce the same figures, but in a different order : 
thus, f sa circulator commencing with the figure 4, thatis ^a'428o7i, 
and so on with f , f , &c. Now the sum of the figures ef the above 
period equals 27> a multiple of 9 ; and, indeed, the sum of very many 
of the figures which form periods is either =9 or some multiple of 9. 
In finding a vulgar fraction equal to '35857142, we see at once by 
inspection *857142»f: hence '35857142= '35^, which is obviously » 
'^±Xf that is, «f{i, the fraction required. Passing over the circulators 
arising from the denominators 3 and its multiples 6 and 9, we have 
the next number in succession, 11, giving 2 Cgures in its period, the 

• • • • 

sum of which =: 9 : thus, -^r— 27» and |f» '90. The circulators arising 
from the denominator 13, though a littJe more complicated than those 
arising from 7) are also easily known by inspection ; these also circu- 
late on 6 figures, but there are, in regular rotation, two sets of figures 
that form the period. We find ^^ *676923, the sum of the figures 
being B 27, but -^ = '153846, a new set of figures. On examining 
the 12 projier fractions which can have 13 for denominator, we 
find 6 of them, those with, 1, 3, 4, 9, 10, and 12, as numerators, 
circulating on the first set of figures given above, and the others 
taking the second set for their circulating period. 

We can now easily reduce •75S84615aiid'4Ct69236 to vulgar frac- 
tions; for they are » '75^ and '46^ respectively, which are^-^^^ 
and -{^^s ^ tI ^^^ Hi' Although 17, 19, and many other prime 
numbers, as denominators will only circulate on a number of figures ^ 
one less than the units in the denominator, yet 37 circulates on 3 

figures : thus -^"- *62t ; again, 73 produces a period of 8 figures. 

COMPLEX FRACTIONS. 

108. Few questions give more trouble to learners than 
those which contain Complex Fractions. 

Brackets have the effect of binding two or more quantities 
so closely as to cause them to be considered collectively, 
and subjecting them to the same laws as if they were 
all expressed in one quantity. For example (4+6) x I0=s 
10 X 10= 100, the 4 and 6 being added before their relation 
to the number 10 is considered. Had no bracket existed 
we should have 4 + 6 X 10 = 4 + 60 = 64. 
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As a geneial rule it may be laid down that the aigiiBX 
and-^bind quantities more closely than signs+and — • The 
last two signs, though uniting the quantities^ imply distinct 

operations. 

Ex. 1. Simplify:— }+f-f 

We have here two ]>arts, separated by the sign -f- , which should 
be kept distinct until the end of the operation, 

5 2 



24 + 32+21 14 3 t^ If U 3 

7 2 

112 



Ex. 2. Simplify :— 7-^ 11^-2^ 

— + X 1^ - 7| 

61 lH+2i 

Here we have three distinct parts, 

16 2 9^ 139 

— — X — + X *i\ 

2 13 13^ 13 

7 

15 / p/ /fi /afjr 

«_x— + — X — X 7J«lA*V-7i 

X 13 /fi Xary // 

- lA - i- it*T 
Ek. 3. Simplify :— j + j 



1 + y . 

4 
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In this example we commence at the end, and weliave, 

3 21 

2 1 15 (3 1) 15 25 a 63 

3 6 4 (7 6) 4 42 ^ U 10 

2 5 



1 15 (3 1) 15 25 ii 

6 4 (7 6) 4 42 ^ 

2 

5 ( 63) 3 5 10 3 2171 

Again, --^-^l + — ). + -«-x — + - = Am, 

9 ( 10) 4 9 73 4 2628 

XXV. (a) 

1. Define "Multiplication," and deduce the rule for the multijili 
cation of fractions. 

Simplify (I + i) X (2^ - i) + ^i + ^l- 

2. " Express twenty and a hundredth, and by it + -650727201." 

3. What fraction of a sovereign is 4J| - 10^ + ^ - ttV of a 
penny ? 

4. Add 9 143 x 1106 of £3 16s. 7H to 7 3 of 3s. 44d. -^ 
1)04337671 ; and if a French m^tre is » 39 '371 inches, what decimal 
of our mile is a kilometer (1000 metres). 

5. Simplify (16} + 17*) -*- (10A>«3A) + 5* "*- « - lA 

6. Simplify (184-321 x 4532 - 825-558703) -4- 322906 

7. SimpUf y ^ 2i + - of Y -^ ^ih 

\ 2 3^ 20 

3i-2i 2?-l| 

a Simplify + 15| ; also + 1* 

iof(i + |) M + fofJ 



2 

9. Reduce + 



2 

"3^ ' 1-* 



1 + }- to a decimal. 

3 
9+ — 



3 6 of 1-3 2|xf 7-Ix2tV 

10. Simplify + of -^-; — —7 

216 X 306 31837 432- 171 
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11. Show what kind of vulgar fractions will produoe terminate 

decimals, and simplify 

•692307+714285 

X 03916 + teignSO-h •14794520& 

•3571428+ -3461538 

2}- J 9x10 22J 

12. Simplify + ^ oi ; and 6^ + -f + (41-h64l 

2i + # 14x3 30 

13. Simplify X + 

A + i+-375 ^-^ .r«T 

2}-l of If 

14. Find value of £i (6f + 2J) + x -95 of 5s. 

.. o^ iof3i+H 

16s. 8d. 
+ 

024 

284 -321 572 027x6^ 

15. Simplify x 16 '58$ + ■ h \f^ 

2 + -6 X -64 -285714 »< 24}} 

( Sn 6} + 6| 

16. Simplify Uof 3Aof dA- -^ —t + 

( If ) 9J-5J 

17. Find the difference between 

i-ii-i i-i i-A 

[- — — . and ^— — ■ 

4 + ii + i i + i i-»-A 

18. Find the value of 

add both results and give the fraction the sum is of 93|% 

f X 2J + f 

19. Simplify ^ + + A »< *f • * 

f + 2^ -». j. 

4i.m- 2} 4f + 2) 

20. Simplify -»• + 5x1 ^ (I7. 

4* + 2| 4f-a| 
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134 X m X 13i - 1 

21. SimpUfy (a) 

13i X 13i - 1 

5^ + Hi + 3 

(^) of 1* of a guinoa. 

6J + llj - i 

Miscellaneous Exercises in Fbactjon& 

XXVI. 

1. -i^T- + -03 + 2/^ + 5-35 + 4-li 

2. (8-785 + 9-125) — (SJ + 7tV). 

3. 2J X ^ X Id X 54 X -05. 

4. (27-^-f-7i)-r-(29-7402^-097),giveanswGra8adecimal. 

5. Add T^ of £2 Itf. 8Jrf. to 4^ of £3 0«. ll^ii., and 
express the sum as the decimal of 6 guineas. 

6. Simplify , ^ . ' ; and show whether 

ifl '275 or -276 nearer in value to '276, and how much nearer. 

7. Find tlie value of: — 

i (6|.+ 2i) £ + ^^^;"g|^^|| of iJ of a crown. 

7-8398 — -0136 ' 

■r ^^^ 3 . ^ f. of £12 16«. 9id. 
965-1 -r 9*5 * 

9. Multiply and bring them to their proper values : — 
£54-32 by 4-7 ; -038765 of 2 cwt. 1 qr. ; and -44 of a guinea. 

10. What number added to 1^^'^, 3-^, 2^^, ^, will make 
the sum total 10 ; and what will make it 15^-^ ? 

1 1. lieduce 3-45 of half-a-guinea to the decimal of half-a- 
crown, and find the value of the result as the decimal of £ 1 20. 

12. Simplify, giving the answer as a decimal : — 

•04275 4-216 2-7 

3-06 "^545" 1-5318' 

1 3 . Reduce to circulators \^, 4-|» H> ^° ^ i^* *^^ prove the 
accuracy of the first and last results by a reverse operation. 

14. A young man lost -^ of his money in betting on 
races, -J of the remainder in stock jobbing, ^ of what was 
left by investing in foreign bonds, having only £970 4«. 
left ; find the amount of his property at first. 
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15. Add together f, f, ^, and {s* ^^^ divide the result by 7i. 

16. Find the yalae of } of f 4-f of )J of a shilling. 

17. Reduce £§}§§ to its lowest terms. 

18. Add together f + i + ^+lf+xs? and subtract tho result fron. 

19. Divide 87*2812 by '00407, and prove the result by ynlgar 
fractions: and divide by means of factors 815, 31*5, and 3-15 into 
93-8658. 

80. Reduce £S 9s. 3d, to a fraction of £21 I2a. 9d,, expressing tbe 
result in its lowest terms* 

21. Reduce ^ of 2| of 6|-r42 to a simple fraction, and multiply the 
result by Iff. 

22. Add together ^ of a pound, f of a guinea, ^ of a shilling, and 
-j^ of a ha2f-penny. 

23. Find value of 3*75 of 5s, Sd. + 5-06 of £3 Ss, Sd, + 507 of 7*. 6rf. 

+ 3-13^ of £2 U. Zd, 

24. Reduce '1309 to a vulgar fraction in its lowest terms. 

25. Divide 69-814 by -00521 and by 52100. 

26. Reduce } of half-a-crown to the decimal of a pound. 

27. Find the value of -8473 of a cwt 

28. Subtract 423-79283 from 1857'23. 

29. What number added to Sf, l^, 2^^, 1^, will make the sum 
total 12 ? 

SO. Add together ^ of a pound, ^ of 6s, Sd,, ^ of a crown, and ^^ 
of a penny. 

31. What number multiplied by f will give 15| as the product? 

32. Add together 3| pounds, 9| shillings, and 2} pence. 

33. Reduce *ild of 8s. b^d. to the decimal of -7 of £9 6s, 7id. 

34. Multiply 95-376 by -0002. 

35. Express ^^ as a decimal. 

2<S ^oeduce | of half-a-crown to the decimal of a guinea. 

37. Keaucj -18133 to a vulgar fraction in its lowest tenafl 

38. Express 7s, S^d, as Ue d«oin^l of a £. 

39. Find the value of 03234 of a guinea. 
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40. What fractiou of 5 mis. 5 f . 7 plfl. 11-H- in. is ^ of a league ? 

41. Divide 76 '57 by '0019, and multiply the quotient by f of 
•000856a 

42. What fraction of 6 mis, 2 f. 7 p. 11 y. 1 ft. 6 in. is -^ of a 
league 1? 

48. Find value of -525 of £366 6s. 8d. + -02:^ of £2 18. 7d. 

44. Express 12*57 hrs. + '42 days + *3 wks. as the decimal of 
365^ days. 

45. If If of a sum of money « ^ of 6s. lOd., find the sum. 

46. Find value of 12 -65 -t- -01004 + 1255 + 10'04 + -001255 -*- 
1004. 

47. Add together i of 2s. 6|d. + ^ of £3 2s. 6id. + ^ of £5 7s. 3id., 
and take the result from -461538 of £4 12s. 4id. 

48. Add together '27 of an acre, "54 of a rood, and 7 '6625 of a sq, 
yd, giving the result in sq. ft. 

49. If 12H cwts. coat £37-^, find the price of 1 cwt. 

50. Bring 3 ac. 2 rds. 17 pis. to the decimal of a square mile. 



PRACTICE. 

109* Practice is the process of finding the value of a 
quantity bj means of aliquot parts when the price of a 
unit of any denomination of that quantity is given. 

An Aliquot Pabt of a quantity or number is one which 
when taken a certain number of times makes up that quantity 
or number exactly. 4 is an aliquot part of 8, because 4 
when taken twice makes up 8 exaicili/ ; 6d. is an aliquot part 
of a shilling, or of a pound, because when taken twice it is 
= !«., and when taken 40 times it is =£1 exactfy. We say 
6d.= ^ of a shilling ; 6^.= ^ of a pound, and so on. 

To find the aliquot parts of any quantity or number, 
divide by 2, 3, 4, &c., rejecting any divisors which produce 
fractions in the quotient. 



Aliqdot Parts of £l. 



4. d. 


s. d. 


d. 


d. 


10 = 5 
6 8-1 
5 = 1 
4 = A 


2 6 = 1 
2 » ^ 
1 8 « X 

1 3 = TH 


10 = ^ 


4 = 


'1= 32 

6 = ?« 


2 =» 
IH 


1 = 


2 i >- 1 


10 

10 = ^ 


40 

5 =3 ^ 


1 - 



1 

as 
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Case I. 

110» When the price and quantity are each qfofUy one 
denomination. 

Rule. — The product of the price and quantity will be the 
answer in the same name as the price. 

Ex. 1. 324 yards of cloth, at 7*. per yard. 
Here, 324 x 7«25>68*.«jgll3 8*. Ans* 

Reason.— 324 yards, at a shilling per yard, irill cost 824«. ; there- 
fore at 7«. the cost will be 7 times as much. 

If the price he an aliquot part of a higher defio- 
mination of money. 

Rule. — Take a like part of the quantity for the answer. 

Ex. 2. Find the price of 324 yards, at Ss, per yard. yds. 

Here, 5«.=r| of a pound ; every 4 yards will cost 324 at 6t 

a pound ; hence we take one-fourth of £324 for the 

answer. 6*.=J=£81 Ans 

Ex. 3. Find the value of 326 yards, at id. per yard. 

Here, id.z:z\ of a shilling; the price of yds. 

every 3 yards being a shilling, we take 326 at 4rf. 

the third part ; we have 2 remaining ; as /^ , « « « . 

each yard costs 4d., two yards will cost 8rf., ^ ' ' 

that ia i of 2s. ^=^0 8«. 8(/. Ans. 

Post Office. 

Ex. 4. Find the value of 653 articles at ^d. each. 

In this example we multiply the number of 653 at ^a. 
articles by }</., and have the answer in far- ^ 

thinip, which we redace to £ s. d. 4)1959 farthings. 

12)489 id. 



2,0) 4,0 9} 

£2 9} Ans. 

By F%rtt Frineiples.-^CoBt of 663 at }rf.=653/.=:13j. ^d. At }rf. it 
will be three times as much ; then 13«. l^d. x 3=£2 Os. 9^d. as before. 

^ - I ■ !■■ I IJ I ■ _ _■ ~ " ~ 

* Strictly speaking, this operation ia not Practice ; but, as it is better always to 
■elect the moat convenient method (which this frequently is), it has been inserted. 
In foot, all the other rules given under Fractioe are modlQcations of this one. 
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Ex. 5. Find the value of 1245 things at 4«f. each. 

At Is. each 1245 vrill be 1245 ® id. 

12451.. and at 4rf. each, since ^^ j ^ ^ ,.=n67.«£20 15.. ^ns. 
4dL »| of a shilling, the value 
will only be one third as much. 

By First Princij^.-^Cost of 1245 at Id. each » 1245</.-*£5 9s. 9d. ) 
hence, at 4d, it will be £5 Ss. 9d. x 4»£20 15«. as before. 

XXVII. 

Post Office. 
1. Find the Ta]ue of 846 articles at }</. each. 



2. 


»• 


352 


n 


iH .. 


3. 


>» 


729 


» 


lU „ 


4. 


t» 


89379 


f> 


M n 


5. 


>* 


979 


») 


9rf. H 



Case II. 

111. TVhen the quantity/ is of one denomination and the 
price of several denominations. 

Rule. — 1^ Multiply the quantity by the highest denomi- 
nation in the price. 

2^. Take aliquot parts of one of this highest denomina- 
tion and add the results. 

Post Office. 

Ex. 6. Find the value of 144 reams of paper at 13«. id. per ream. 

144 @ I3s. 4d. 
13 



1872«. yalue at I3s. 
4cf.Bjofa«.B 48«. „ at 4cf. 

1920s. ^ £96 Ans. 

By First Principles. 

Cost of 144 at 1«. per ream '^ His. ^£7 4 

„ 144 at 13.9. „ .... »£7 4x13^.93 12 

144at \(i.«»12s., andat4dlal2«. x4>i 2 8 

£96 Os. Ana. 

Or by the principle explained (31) diride one and multiply the 
other by 8, and we have ^fj^QlSs, 4(i. x 8-48 (^ £2 ^£96. 
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Various DepartmenU, 

T.x. 7. What is the dividend on £2734 16^. ^d, ® 9«. 4^ in the £ ? 

2734 16& 8dL (^ 9«. 4|^ 



b».^\ 


of £1 


683 14 


2 


4«.«i 


of £1 


546 19 


4 


4rf.=A 


of 4«. 


45 11 


7| 


K=i 


of 4(f. 


5 13 


llA 



£1281 19ff. 0|^. Ans. 

This question may be worked more briefly by taking parts thus: 
10«. ss| of £l and 7^., the difference between 10$. and 9«. 4jJ.,=rJ^ 
of 10«. 

Bj applying the principle explained in (31) we have £2734 l&r. 

8rf. X 6 =£16409 j then 9*. 4ii.-^6 = l«. 6}rf. ; whence we have— 

16409 @ 1«. 6}rf. 
6J.=J« 8204 6 
J=|= 1025 6f 

2,0)2563,9 0} 



£1281 19«. Old. Ans. 

Post Office, 

6. Find the value of 3107 sheep, each sheep being worth £l 14«. 1\d 

7. Find the dividend on £3762 10^, at 8<. 2\d, in the pound. 

Various Departments. 

8. Find the value of 204 at £3 12«. 5d 

Admtraity Office, 
*^ 9. Find the value of 4562^ things at £3 159. 9^. each. 

Various Departments. 

10. Find the value of 6723 pieces of cloth, each piece being worth 
£1 Ss, Sid, 

11. What is the dividend on £2468 at 15<. 6d in the £ ? 

12. Find the value of 373 articles at 9s. 7|</. each. 

875 „ at 59. 11 (f. each. 
327 „ at £l 25. S^d. 
373 „ at £2 165. 10jr£ 
21 7 j^ yards of lace at £2 179. 7^. each. 
136 articles at £l 79. 2d. 
372 » at 39. 7id. 
205 „ at £3 129. 5X 



13. 


»» 


14. 


»» 


15. 


»» 


16. 


»» 


17. 


»» 


\S. 


. . >« 


19. 


«t 
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Admiralty Office, 

20* Find the yalne of 3875 articles at £% 18f. Cji/. 
91. „ 7394f ^ at£lS8«. 8}dl 

Various Departments* 

22. Find the yalue of 37 cwts. of sngar at £2 I8«, per cwt 

23. „ 473 lbs. of coffee at \s, 5^. per lb. 

24. „ 132^ tons of ir»n at £7 15«. 6d per ton. 

25. Find the cost of 716 acres at £44 11«. 3^ per acre. 

26. Find the valne of 6214 sheep, each sheep being worth £\ 14«. 

Case III. 

112. When both the commodity and price are of several 
denominations. 

Rule. — Multiply the price by the highest denomination 
in the quantity, and take aliquot parts of the price for the 
remainder of the quantity. 

Prisons f Science and Arty ffc, 

Ex. 8. Bind the price of 13 cwts. 3 qrs. 11 lbs. of sugar at £2 6«. Bd, 
per cwt 

cwtt. qrg. Ibfl. 

The cost of 13 cwts. is 13 8 11 @ £2 6 8 

found bj multiplying £2 ^^ , 

6«.8(f. by 13. Then aliquot 30 q g 

parts are taken for the 3 qrs. 2 qrs. a-^ of a cwt. » 1 3 4 

11 lbs., as will be clearly 1 qr. -J of 2 qr8.=. 11 8 

understood from the an- IS*'*!^!^'- "" ? U 
. 41bs.-*iof I qr. « 18 
nezedwork. ^ ^ 



£32 6 3 Ans, 

27. Find the price of 17 acres 8 rds. 15 pis. at £37 lOs, per acre. 

Various Departments, 

28. Find the price of 19 cwts. 1 qr. 13 lbs. at £2 l\s» Ad, per cwt 

29. Find the yalue of 11 oz. 6dwt8. 15 gn, of gold, at £3 17«. 10<i 

per oz. 

Admircdh/, 

30. Fi]«d the value of 38 cwts. 1 qr. 16 Ibsl at £2 12«. 6^ per cwt. 

31. Find the Talue of 16 cwts. 1. qr. 21 lbs. at £3 \Zs, 9(f. per cwt 
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Various Departments, 

32. Find the value of 13 cwts. 3 qrs. 17 lbs. of tea at £22 8«. p^r 
cwt. 

33. Find the cost of 14 cwts. 3 qrs. 19 lbs. at £5 16«. Sd. per cvt 

113. If the price be not that of a unit of the highest deno- 
mination, reduce the given quantity to that denomination of 
which the price is given. Or, find from the given price, 
what the price of one of the highest denomination would be 
at the same rate. 

Post Office, 

Ex. 9. Find the price of 3 cwts. 2 qrs. 17 lbs. at £l 5«. Sd, per 
quarter. 

It is evident that £1 5«. 8(1x4 ^£5 28, Sd, the price pet cwt at 

same rate ; hence, 

3 cwts. 2 qrs. 17 lbs. @ £5 2 8 

3 



cost of 3 cwts. » 1.5 8 

2qrs.«=Jof 1 cwt.= 2 11 4 

14lbs.»|of 2 qrs.» 12 10 

2 lbs. »| of 14 lbs.*= 1 10 

1 lb. -I of 2 lbs.« 11 

£18 14 11 Anf, 

Or since 8 cwts. 2 qrs. 17 lbs. « 14 qrs. 17 lbs., we have 

£15 8 
14 



price of 14 qrs. » 17 19 4 

14lbs.*»Jofaqr.B 12 10 

2lbs.»;of 14 lbs.- 1 10 

1 lb.B}of 2 lbs.B 11 

£18 14 U Ans, 

Customs and Excise. 

84. Find the value of 7 cwts. 3 qrs. 11 lbs. at £2 IBs, Id, per 
quarter. 

Constabulary (fiadetships), 

35. Find (by Practice) the price of 8 tons 18 cwts. 18 lbs. of coal ui 
3)d per quarter. 
96. Find the dividexid cm £1760 U, at 1Q<. 4d m the £. 
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Potfl Office, Board of Trade, Fisheries, jfC. 

57. A rate of Is. 5d, ia the pound is IcTied on a parish ^hcre the 
rateable rental is £360817 lOs. Find the amount produced. 

58. Find the ralue of 105 pockets of hops, each weighmg I CTt. 
1 qr. 8 lbs., at £i 12/. Bd. per cwt 



Contractions. 

114. For tons, ewis., qrs. 

BuLE. — Multiply the tons hj 1, and consider the product 
as pounds; the cwts. by 1, and consider the product as 
shillings ; the qrs. by 3, and consider the product as pence. 

£1 per ton is Is, per cwt. and 3<f. per qr. : hence the rule. 

Various Departments* 
Ex. 10. Find the value of 9 tons 4 cwts. 3 qrs. 21 lbs. at £14 15s. 9(f. 

per ton. • 

torn cwtt. qrs; lbs. 

When a qr. costs 3<f. a lb. 9 4 3 21 

will cost ^^ ; hence, the rea- ^ ^ ^ A 

son of moltiplying the lbs. 9 4 11^ 

by fr 14 



£129 9 U 

10s. e.4 4 12 5| 

fis.t^) 2 6 2li 

6rf.«i 4 •'^ 

Zd, ^\ 2 



£136 14 9^^»s. 

Admiralty* 

39. Find the price of 56 tons 4 cwts. 2 qrs. at £58 7*. 6<f. per ton. 

40. „ 38 tons 1 cwt 16 lbs. at £2 12«. 6<f. per ton. 

War Department 

41. Find the price of 56 tons 15 cwU. 2 qrs. 21 lbs. at £24 6s. Sd. 
per ton. 

115. For cwts.i qrs. and lbs. 

Rule.— Multiply the cwts. by 1, the qrs. by 5, and the 
lbs. by 2|, and consider the produ cts as in the preceding, 

• Exwnplcs 10, 11. and 12 may be worked f«y rooTeBiantiy bj the rule giren 
In page 119. ^ 
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CStstoms, 

Ex. 11. Calculate the duty on 363 cwts. 2 qrg. 7 lbs. of fwcigt; 

sugar at 17*. 4rf. per cwt cwu. qr». iiw. 

In this example, and most 353 2 7 @ 17». 4<i. 

others, in which the shillings ^ ^ ^^ 

are nearly £1, it is better to 353 11 3 at £l per cv^t 

find for the diflFercnce and sub- « ^ i _ "^^ ^ jjT 
tract Thus the difference be- gj.Z J « 11 15 sf 

^'T/^'^i '^'* 4cii8=2..8ef., 47 2 10 at 2.. 8rf. 

and the difference of the ya^ 

lues at these two rates will be ^6306 8 5 Ans, 
the answer. 

116. For acres, roodsy and perches.. 
Rule.— Multiply by 1, 6, 1|, respectively, and consider 
the products as in the preceding. 

Various Departments. 
Ex. 12. Find the price of 25 acres 1 rood 10 poles at £4^ 2s. U 
per acre. 

acrs. rd. pis. 

25 1 10 (g £A2 2s. 4d. 
25 1 10 
When by multiply- _2— £— 2i- 

ing by 1, 5, IJ, the 25 6 3 price at £l per acre 

value at £l per 6 

acre is obtwned, it 151 17 6 price at £S 

is easy to find the 7 

value at any other i063 2 6 price at £42 „ 

rate, as m the an- 2s.^y^ of a dT- 2 10 7* price at 2». 
nexed work. 4<L»^\ of SA ^ 8 5| price at 4<2. „ 

£106G 1 6} Ans. 
Ex. 13. Find the price of 13 oz. S dwts. 16 grs. of gold at £S 1 7^. 6<L 
per oz. 

oz. dwts. grs. 

In this example '^i i^\ 

we multiply by 1, , _ f 1 JL - . - 

1, and I respective. I 13 8 8 price at j«l per oz. 

ly J for when an ^ 

ox. costs £l a dwt. 53 1 4 8 price at £4 ner oz. 

will cost Is. and a 2s. ^d.^.^ of £1 1 13 7 „ 2s. 6rf. 

grain will cost id. 62 1 1 Ant. 
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£x. 14. Find the cost cif making a road 7 milei 3 for. 44 yds. Ioog;« 

at ;C30 8«. 4<f. per mile. 

£30 38. 4d. 
7 

211 3 4 cost of 7 miles 

2 for. B 4 of a mile 7 10 10 „ 2 furlong§ 

1 for.B|of2far. 3 15 5 ^ 1 „ 

44 yds. a} of a fo r. 15 i „ 44 yds. 

£223 4 8 Am. 
Ex. 15. Find the value of 689 c. ft 5' 6" 9'^' at £\3 13«. id. ^>n 

i 

cubic foot. 

Here 689 ST 700-ll-> 10x10x7-11 

£ 13 13«. 4«f. X 10»£ 136 13«. Ad. 
136 13 4 xlO» 1366 13 4 

7_ 

9566 13 4 TalaeofrOO 
13 13 4 xll= 150 6 8 „ 11 

9416 6 8 „ 689 

4' »B|ofafoot 4 11 U 
rB|of4 1 2 9| 



6"=Jofl' 11 4| 

9'"«|of6" 1 ^ 



£9422 13 4^Xns. 

Various Departments, 

42. What is the rent of 245 acres 3 rds. 30 pis. of land at £2 14«. 
per acre ? 

43. What will be the price of 35 acres 2 rds. 30 pis. at £30 It. Sd, 
per acre? 

44. Find the ralne of 2 rds. 19 pis. 12 yds. of land at £80 13«. 4dl 
per acre. 

117- Sometimes certain dedactioDs have to be made before 
the true weight of goods, called the net or necti weighty is 
found. 

The weight of both goods and box, &c., which contains 
them is called the gross weight. 

Tabe is the weight of the bag or barrel, which contains 
the goods, or an allowance made for it^ usually a per-o<»n- 
tage, tJbat is^ a deduction per 100 lbs. 
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Tkbtt is an allowance of 4 lb. in every 104 lb., or ^ part, 
allowed for dust, &c. 

Beaicage or cloff is an allowance of 2 lb. in every 3 
cwt, or -j^ part, considered necessary to tarn the beam. 

Trett and eloffl however, are falling into disuse. 

First tare is deducted ; trett is taken from what remains, 
and 80 on. When all deductions are taken we have the 
^et weight. 

Customs and Excise, 



Ex. 16. What is the net weight 

J. D. I . 


of the 


following : 
cwtR. qrs. lbs. 
17 2 9^ 


2 .. 




18 2 14 

19 3 

20 1 
16 3 26 




3 .. 




L Ta 

> 


4 .. 






5 .. 












jross. 

3 



5 butts 
Tare ^^i^^ 


93 21 1 
16 3 2^ 



Tare at 18 [/ct 
cent. 



76 1 ISll net weight Ant. 
In finding the tare we mnltiply by 9 and divide by 50. 
Ex. 17. Raisins. 

Boxet. cwts. qrs. lbs. 

c-i-- 1 I i^\]i^:^i^:t 

_ J__'' net weight? 

cwls. qrs. lbs. 
2 1 24 
2 2 1 

4 3 25 gross. 
Tare 10x6s60 1bs. » 2 4 



4fi. What is the net weight of 



4 1 21 net weight Aits. 



cwts. qrs. lbs. 

^^- I ::::::::: I vn^^r. .. y ^r 

^ 7 U j ^^°*- 

XXVII. 
Customs, 
46. Return for duty 60 chests of liquorice paste, weighing 160 cwtc 
2 qrs gross, allowing for tare 42 lbs. each chest, and for leaves 7 per 
rrat. 
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Fix>oRiMo, Painting, &c., are frequently calculated by Praetto« t 
read Duodecimals in connection with, this subject. 

Science and Art, Prisons^ Junior Clerks, jfc. 

Ex. 18. What will the painting of a room cost at 2s. 3d. the square 
yard, whose height is 10 feet, width 15 feet, and length 19 feet ? 
19 X 10 X 2 »380 the area of the two sides. 
15 X 10 X 2^=300 the area of the two ends. 

680 sq. feet, area of the whole room to be 
painted, which -f 9 » 75| sq. yards. Then 75§ at 28. 3d ^ (multiply the 
first quantity and divide the 2Dd by nine) 680 at 3d, 

680 

3d. =i of a *. = 170*. =£S 10«. Ans, 

47. What will the painting of a room cost at 2«. 3d. the sq. yard, 
whose height is 15 feet, width 16 feet, and length 18 feet? 

Constabulary and Education Offices, 

48. Find how many yards of paper { of a yard wide will paper a 
room, whose length is 26 ft. 4 in., breadth 18 ft 8 in., and its height 
12 ft, 3 in. , . . 

Various Departments. 

49. What is the expense of digging a ditch of which the solid con. 
tent is 5755 cubic yards at the rate of I5s. 7f</. per yard ? 

50. Find the cost of papering a room 16 ft long, lift, wide, and 
10 ft high, with paper 30 in. broad, at 7^. a yard. 

Post Office^ Customs^ War Department, ifc 

51. Find the cost of papering a room, whose height is,12 ft., widrh 
16 ft., and length 20 ft., the price of paper being 2^. the sq. yard. 

Miscellaneous Exercises in Practice. 

XXVIII. 

Post Office. 

1. If an officer's pay is I2s. 3d. per day, what is that per year? 

2. A bankrupt owes £2468, and he could pay 15s. 6d. in the £, what 
are his effects worth ? 

3. The charge of carrying the mails by railway to Birmingham is 
€28 4a 4<L per day ; how much is it in 366 days? 



5. 


»f 


6. 


»f 


1 • 


» 
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4. Fled the yalne of 328 articles nt St. 5^ each. 

1530 „ at 15s, 9(L each. 
674 „ at £4 Ss. 4d. each. 
638 „ at £2 17«. 4^. each. 

Cierkt in Post Office, PoUce Courts^ Science and Art, Board of TVwdf, 

Fisheries, and Prisons Departments. 

8. Find the dividend on £2574 lbs, at 18& 5<2. in the poond. 

9. Find the cost of making a road, length 9 miles 5 fiir. 44 yds., at 
£25 Ss, 4d, per mile. 

10. Find the valoe of 15 sUyer plates, each weighing 7 oz. 11 dwts. 
a grs., at 6s, 8d per ounce. 

11. Find the valne of 70 bales of cotton, each weighing 1 cwt. 1 qr. 
21 lbs., at £2 Ss, l^d. per cwt 

12. Find the value of 3 acres 1 rd. 14 pis. at £125 per acre. 

13. Find the value of 14 oz. 8 dwts. 20 grs. of gold at £3 17^. 6(i. 
per ounce. 

14. Find the dividend on £3854 10«. at 8s, 2^d. in the pound. 

15. Find the value of 16 oz. 6 dwts. 20 grs. of gold at £3 17^. 6d. 
per ounce. 

16. Find the income-tax on £2382 7t. Sd, at 16dL in the pound. 

17. Find the value of 983 aiticles at 3«. 10^. each. 

18. Find the value of 9G9 „ at lOv. 11 Jrf. erch. 

19. What is the duty on 85960 lbs. of hops at Id ^ of a fartluujs 
per lb. ? 

20. Find the value of 2654} at £7 15«. 4d, each. 

21. „ 7394^ at £12 Ss. S^d. each. 

22. „ 37 tons 3 cwts. 22 lbs. at £12 17 s, 7dL per cwt. 

23. „ 5 tons 3 cwts. 1 qr. 5 lbs. at £3 13*. per cwt 

War Department. 

24. Find the price of 56 tons 10 cwts. 2 qrs. 21 lbs. at £24 6«. Sd. 
per ton. 

Surveyor of Taxes. 

25. How much income-tax at lO^d in the £ must a man pay who 
has £1875 per annum ? 

26. Find (by Practice) the price of 35 bars of gold, each weighiag 
3 oz. 11 dwts. 9 grs., at £2 I2s, 6d, per oz. 

Proposed where Candidates are to know * Vulgar and Decimal 

FractUm^,^ 

27. A room is 42 ft. long, 28 ft broad, aud 12 ft. lugh, what will be 
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the cost of ooyering the wails with a paper 2 ft. 3 in. wide, at 9<L 
per yard ? 

28. Find the cost of 4 cwts. 8 qrs. 22^ lbs. at £l 9s. 2d. per cwL 

29. If a person's estate is worth j£i384 16«. per annum, and the rent- 
charges upon it amount to 14«. Q^d. in the pound, what is the net annual 
income ? 

30. What 18 the rent of 67 acres of land for 2 years 9 months 11 
days, the yearly rent of an acre being £2 5«. ? 

31. A bankrupt whose liabilities are £3236 17«. 6dL can pay I3s,'l0d. 
in the pound, what are his assets ? 

32. Find the Yalue of 6 qrs. 3 bushels 1} pecks of wheat at £S 1S«. 
Sd, per quarter. 

33. Find the price of 3 qrs. 20 lbs. 12 oz. at £11 13«. 4d. per cwt. 

34. Find the amount of income-tax on £875 I5s, at lid, in the £. 

35. Find the value of 39 cwts. 1 qr. 20 lbs. at £6 2s, 6d. per cwt 

36. What is the diyidend on £2485 at I7s, 9id, in the pound ? 

37. Find the value of 1001 articles at Ss. 7id, 

38. Find the value of 5 lbs. 9 oz. 7 dwts. of gold at £3 17«. lOcf. an oz. 

39. Find the value of 197 articles at £4 12s. 5|(/. 

40. Find the income-tax at 16d!. in the pound on £1405 158, 1 1|</. 

41. Find the cost of 11 miles 3 fur. and 55 yds. of railway at 
£32500 per mile. 

42. Find the price of 9 tons 11 cwts. 2 qrs. 21 lbs. at £10 lU. 4</. 
per cwt 

43. Find the price of 17 acres 3 rds. 15 pis. at £60 3s. Ad, per acre. 
4 1. Find the value of 6943 sheep, each sheep being worth £l 13«. 4|</. 

45. Find the cost of 7 cwts. 3 qrs. 20} lbs. at £3 2s, Sd, per cwt 

46. What is the dividend on £4970 at Ss, lO^d. in the pound? 

47. Find the value of 3 tons 18 cwts. 3 qrs. 12 lbs. at £2 \7s, 9 J. 
per cwt. 

Proposed also in Several Departments, 

48. Find the vahie of 194 articles at £4 \2s, 5fc/. each. 

49. Find the value of 3546 pieces of doth, each piece being worth 
£\ 6<. 1\l 

50. What is the price of 329 yards 3 qrs. 2 nls. at bs, 2|^. per qr. ? 

51. Find the value of 821 articles at 13«. 10|(/. 

52. Find the value of 3 lbs. 5 oz. 14 dwts. 12 grs. at Ms. 6cf.per ot. 

Education Office^ London, 

53. Find the price of 8 cwts. 1 qr. 12 lbs. at £4 12^. b{d. per 
quarter. 
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Various deparimenU. 

54. Find how much a man sayes per annum who ham a aalaiy of 
£200 a year, his daily outlay being 98. 94d. 

65. Find the value of 5899 articles at £4 128. 9d. per gross. 

66. Find the value of 9765 articles at £4 16s. 8d. per dozen. 

57. Find the value of 457 articles at £14 17s. 9id. each ; then 
prove the accuracy of the result by multiplication, after expressing 
178. 9Jd. as the decimal of a pound. 

58. Find the cost of -327 of 1 cwt. 2 qrs. 7 oz. + -703 of 9 cwts. 1 
qr. 2 lbs. 6 oz. + "24 of 7 cwts. 2 qrs. 10 lbs. 12^ oz. at £8 1?- 4^ 
per cwt. 

DUODECIMALS. 

X19« Duodecimals (Latin, duodecimo twelve) are so called 

because they increase by twelves from right to left. Although 
the various quantities in this rule increase in a twelve-fold 
ratio, yet the figures bj which they are expressed are in 
the ordinary decimal notation, and are multiplied in the 
usual way. 

In Duodecimals a foot is divided first into 12 equal parts 
called inches or primes, marked thus (') ; and each of these 
again into 12 equal parts called seconds, marked thus (") 
In like manner each second is divided into 12 equal parts 
called thirds ('''), each third into 12 equal parts called 
fourths {^''^) and so on. 

Hence 1' (inch or prime) « j^ of a foot 

V* (second),^ of A «T?i »♦ 

l-(third),AofA<rfA «=r^ n 

1"'' (fourth), A of A of A of A «5ljJ55 .. 

Duodecimals are added, subtracted, multiplied, and 
divided, just as other compound numbers, 12 of a less de- 
nomination making 1 of a greater, as in the followinr; 
table : — 

12 fourths ("") - 1 third ("') 

12 thirds O - 1 second CO 

12 seconds (") » 1 inch or juiine (') 

12 inches or primes C)-\ foot. 
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The maris ', "y "\ &c., are called indices, because they 
indicate or point out the denomination of the quantity to 
which they are attached. 

Since feet stand in the place of units, feet multiplied 
by feet will giro square feet as product : feet multiplied by 
inches or primes will give inches or primes, and so on, as 
follows : 

Feet multiplied by feet give feet as product 
Feet „ primes ^ primes m 

Feet „ seconds „ seconds ^ 



Primes multiplied by primes give seconds. 
Primes „ seconds „ thirds. 

Primes .. thirds „ fourths. 



>* 



Seconds multiplied by seconds gire fourths. 



Seconds 
Seconds 



n 



»» 



thirds 
fourths 



i> 



» 



fifths, 
sixths. 



In other words, the product will always be the denomi- 
nation indicated by the sum of the indices of the multipli^ 
cand and multiplier: thus 7" x 5"" = 35""", thirty-five 
sixths. 

The following geometrical figure will best illustrate 
-vrhat has just been said. 



A Second 
or sq. in. 







k*. 



.... , 

^ — 

Apriiae or iitcii. 



Q 2 
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DcoDEOiHALS are principallj used by workmen and 
artificers, in ascertaining the superficial and solid content^ 
of their work. 

The superficial content of a square or rectangular figure 
is found bj multiplying the length bj the breadth. The 
solid content or volume of a rectangular parallelopiped is 
found by multiplying the area of the end by the length. 

Rule fob Multiplying Duodecimals. 

1°. Write the multiplier under the multiplicand, feet 
under feet, primes under primes, &c. 

2^^. Commencing with the highest denomination of the 
multiplier, multiply each denomination of the multiplicand 
by it separately, beginning at the lowest, setting down the 
products and carrying one for every twelve. 

3^. Multiply by the next highest denomination in the 
multiplier in the same manner, setting down the products 
under the denominations of same kind, which will gene- 
rally be efiected by falling back one place to the right. 

4^ The sum of the partial products of all the figures in 
multiplier, will be the total produced. 

£z. 1. In a log of timber 20 ft 9 in. long, S ft 5 in. broad, acd 
2 ft. 3 in. thick, how mao^ cubic or solid feet are theie f 



ft. 

20 
2 


9' 




41 
8 


6'« 

r 


B product by 2ft 
9" « product by 6' 


50 
2 


V 


9'' » product of length and bfeadtb 


100 
12 


3' 
6' 


6" 

5" 3"' 



1 12ft. 9' 11" 8*^ Am8. 

In the above example we first say, 2ft. x 9^= W^^l ft. 6', 
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we set down the 6' and cairy tke 1 ft. : then twice 20 ft + 1 
^=41 ft., and so on. 

War IkpoHmmlU 

Ex, 2. Multiply by the method of duodecimals 46 ft. 6 in. 6 parts hy 
^ ft 7 in. 8 parts. 

ft. 

46 6' ^^ 
9 7' 8" 



418 1' ._6"«product b/ 9 ft. 
27 1' 2''' 6'"-product by V. 
2 6^ 11// 8"^ » pro duct by 8". 

447ft. 9' ^ 2"^ the anMwtr. 

Ex 3. The side of a solid cube is 7 ft. 2^ iu., find the content iu 
solid yards, feet, and inches. 
The content will he 7 ft. 2^' x 7 ft. 2J' x 7 ft. 2i'. 

ft . . 
7 2' 6"! 
7 2' 6" 



50 


5' 


6" 




1 


2^ 


6" 






3' 


r 


3"' 


51 


ir 


6" 


3"' 


7 


2f 


6" 





363 a' 7" 9"' 

8 7' 11" 0"' 6"" 

2 1' 11" d"' 1"" 6""' 

374 6' 6" 6"' 7"" 6'"" 
12 12 

78 90 15 

12 « — 



144 24 8 



942 
/. anal result - 374 o. ft. 942f in. « 13 c. yds.23 o. ft 942f in. 

In the multiplication of duodecimals, it must he distinctly re- 
collected that when we perform one multiplication, the product is in 
*squaro measure, aud the «eco7u{9 correspond to square inches. It is 
equally necessary to remember, that In cubic measure the denomination 
in the third place, thirda^ corresponds to cubic inches. 



18d 
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Various Departments. 

1. How many square yards, feet, and inches, are there in the top of 
a table, the sides of which are 10 ft. 7i in., and 9 ft. 5 in. ? 

2. How many square yards are there in a rectangular plot^ tbc 
length of which is 6 ft. 9 in., and the breadth 4 ft. 10 in. ? 

3. The side of a cube is 17 in. ; find its content in solid yards, feet, 
and inches ? 

4. How many square yards, &;c., are there in a table 6 ft. 8 in. long, 
by 4 ft. 9 in. broad ? 

5. The area of a plot of ground is 101 yds. 3 ft. 90 in., and the 
length is 36 ft. 9 in. ; find the breadth. 

6. The length of a French metre being 39*37 in., find the num1>er 
of solid feet and inches in a cube the length of whose side is 2 metres. 

7. Multiply by the method of duodecimals 7 ft. 5 in. 8 parts by 9 ft. 
4 in. 11 parts, and express the result obtained in square inches and 
a fraction of a square inch. 

Ex. 4. Multiply by the method of duodecimals 7 ft. 5 in. 9 pts. 
9 ft. 6 in. 9 pts., and the result by 4 in. 7 pts., giving the answer 
in cubic inches. 

ft 

7 6' 9" 

9 6 9" 



67 
3 


3' 

8' 
6' 


9" 

10" 6"' 
7" 3"' 9"" 




71 


6' 
4' 


2" 9"' 9"" 

r 




23 10' 
3 5' 


q:' 

8" 


1 1 '■" y " 0'"" 


3//W/ 


27 c. ft. 3' 
12 


r 


Q/// jQ//// 3///// 

12 


nrtf/ff 


327 piimcs 
12 




123 
12 




3933 seconds 




1539 171 


67 


12 






OS _ 




'0. 1 


1728 192 
inches. 


64 


47202 thirds oi 





/. Ans, 4720211] c Ic; 
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8. Multiply by duodecimals 2 ft. 7 iu. 11 parts by 3 ft. 5 in. 7 parts, 
and explain clearly each term of tbe result. 

9. The sides of a rectangular plot are 57 ft. 7 in. and i3 ft. 5 in. ; 
find its area in square yards, feet, and inches. 

10. What length must be cut off a board 6f inches wide, that the 
area cut off may be a square foot ? 

11. Find the thickness of a solid whose length is 2 yards, breadth 
a yard and a-half, and solid content 1 cubic yd. 6 c. ft. 1296 c. in. 

12. How many square feet of deal 1 in. thick, will be required to 
make a box, the external dimensions of which are 2 ft. 6 in. 1 ft. 
3^ in., and 1 ft. 1 in. ? 

13. France contains 128 millions of English acres, and the Pyrenees 
spread over it would cover it to the depth of 115 feet, find the bulk 
of the Pyrenees in cubic yards and feet, and find the depth to which 
they would cover Ireland, which' contains 20 millions of acres. 

14. What is the height of a closet 8| ft. by 6| ft., which will 
exactly contain 12 boxes 4^ feet long, 3^ ft. wide, and 2^ ft. deep ? 



PROPERTIES OF NUMBERS. 

In working arithmetic it is of the utmost importance to be able to 
resolve those numbers which admit of it into their component parts 
or prime factors. The mo9t convenient mode of finding the prime 
factors of a number is by commencing with small numbers, and try- 
ing which of them will divide evenly into the given number. We 
can place the divisors on the left, as below — 

Resolve 462 and 15950 into their prime factors. 



2 


462 


2 




15950 


3 


231 


5 




7975 


7 


77 


5 




1595 


11 


11 


11 
29 




319 
29 


2 X 


3 X 7 X 


11 and 15950 » 2 


X 


5 X 5.x 



/. 462 = 2 X 3 X 7 X 11 and 16950 =» 2 x 5 x 5.x 11 x 29. 

Now should it be required to find the o. c. M. of these two num- 
bers, we take the common factors and multiply them together. 
/. o. 0. M. of 462 and 15950 « 2 x 11 = 22. 

The learner should re-read pp. 77-9, and add to the MtUtiplication 
Table, already learned, the following table of prime numbers : — 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


26 


39 


52 


65 


78 


91 


104 


117 


130 


143 


156 


17 


34 


51 


68 


85 


102 


119 


136 


153 


170 


187 


204 


19 


38 


67 


76 


95 


114 


133 


152 


171 


190 


209 


228 


23 


46 


69 


92 


115 


138 


161 


184 


207 


230 


253 


276 



To find the l. o. m. of Fractional Quantities, 
Rule. Find the l. c. m. of their numerators when the quantities 

\re written in a fractional form. 
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SIMPLE PROPORTION. 

120- Ratio is the relation which exists between anj two 
quantities of the same kind, and is found by dividing the 
former by the latter : thus, the ratio of 6 to 3 is 2, and the 
ratio of 12 to 4 is 3, for 6-^3=2 and 12-i-4:=3. 

Ratio is another name for the quotient of two qtuintiHes 
of the same kind. Therefore, the quantities may be ex< 
pressed as the terms of a fraction, the ratio being what we 
have called the real value of the fraction. We may say $ 
»=2, and V=8. 

What were formerly called the terms of dk fraction, are now 

called the terms of a ratio ; what we have called the nume- 
rator of a fraction, we now call the antecedent of a ration 
being usually written before the other term. What we 
termed the denominator of a fraction, we now call the eon- 
sequent of a ratio. 

The terms of a ratio are generally written thus, 6 : 3 
(read, 6 to 3) instead off, or 6-s-3 ; and 12 : 4 is the same 
as V, or 12-i-4. 

As has been shown in Fractions, the numerator corre- 
sponds to the dividend, and the denominator to the divisor ; 
so with the terms of a ratio, the antecedent corresponds to 
the dividend, and the consequent to the divisor ; and hence 
the quotient corresponds to, and is, the ratio. 

The term quotient is used in a more general sense than 
the term ratio, for quotient means, not only the number of 
times one quantity contains another of the same kind, but 
is applied to compound quantities arising by taking the 
half, or any other part of a quantity of several denominations. 
Ratio is always expressed by an abstract number^ and has 
reference to the number of times or parts of a time the 
antecedent contains the consequent We may say erery 
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ratio is a qaotient, but we cannot say every quotient is a 
ratio. 

The terms of a ratio may both be multiplied or both 
divided by the same number, and the ratio of the results 
will be the same as that of the original numbers, just as we 
have seen with respect to the t^ms of a fraction. For 
example, 6 : 3= 18 (6 x 3) : 9 (3 x 3); and 12 ; 5=60 (12 x 5) 
: 25 (5x5). 

121. When ratios are equal, their terms form what is 
called a proportion, written thus, 6 : 3 : : 18 : 9, and read 
6 to 3, as 18 to 9. These four numbers 9iXQ proportionals, 
that is, 6 bears the same relation to 3, that 18 does to 9 ; 
or, that the quotient of 6 divided by 3 is equal to the 
quotient of 18 divided by 9. Hence, the terms of any twc 
equal fractions will form a proportion, as they imply equal 
quotients. Thus, 4^=|t» becomes, 5 : 7 : : 20 : 28, the 
numerator of one is, to its denominator, as the numerator of 
the other, to its denominator. 

It follows that any four numbers are proportionals, when 
the first divided by the second is equal to the third divided 
by the fourth. They are notproportionals when this is not 
the case ; therefore, by this test, we can determine if any 
four numbers are proportionals. 

Tak« the four numbers 12, 6, 10, and 4, and we see that 
12-h6=2, but 10-^4=2^, therefore these four numbers are 
not proportionals. Again, 15, 9, 10, and 6; now 15-f-9= If, 
and 10-!-6=:l}, these four numbers are proportionals, since 
they have equal ratios ; and they may be written 15:9.:: 
10 : 6. The second and third terms of a proportion are called 
mecoM (9 and 10) ; the first and fourth extremes (15 and 6). 
When four numbers form a proportion, the product of the 
mean$ is eqwd to the prodtuft of the extremes. Thus, 6 : 3 
: : 8 : 4 ; here, 6x4, the extremes, = 8x3, the means, = 
24. 

If the prodact of any two numbers be equal to the 
prodnet of any other two numbers, the four numbers will 
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form a proportion, the factors of one product forming 
means, and those of the other forming extremes. This 
is another test by which we can determine if four numbers 
bo proportionals. 

We may make any change in writing four propor- 
tionals, provided the same two terms still form means or 
extremes, thus:— 

We may say, 

1^ The first term : to the second term : : the third term : 
the fourth term, 

2°. The first term : the third term : : the second term : 
the fourth term, 

3®. The second term : the first term : : the fourth term : 
the third term, 

A^, The second term : the fourth term : : the first term : 
the third term. 

By adding f 

5^. The first term + the second : the second term : : tht 
third term -^^ the fourth : the fourth term. 

In the above explanations, we have considered the terms 
abstract numbers. The first and second terms, when com- 
pound quantities are considered, must be of the same kind, 
and also the third and fourth of the same kind, since we 
cannot compare quantities of different kinds so as to have 
any ratio or relation between them. It has been shown 
that we cannot express one quantity as a fraction of another 
quantity of a different kind. 

From the product of the means being equal to the 
product of the extremes, the rule for finding a fourth pro^ 
portional to three given numbers may be easily deduced. 
There are always three terms given ; which must be,' either 
two extremes and one mean, or two meafis and one extx^e. 
If two extremes and one mean be given. From the two 
extremes, say 10 and 6, we find the product of the ex- 
ti*emes, 60 ; now, as the product of the means is also 60, and 
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we hftve one mean, say 4, which is one factor of 60, con* 
sidered as product of means; hence, 60-f-4=15, the other 
mean. Therefore we can say, 10 : 15 : : 4 : 6; or, 15 : 10 
: : 6 : 4, &c. 

It follows that — product of means h- one extreme — the 
other extreme; and — product of extremeS'-rone mea?i ^= the 
other mean. 

In this rule there are always three numbers given to find 
a fourth, hence it has been called \ The Kule of Three.' It 
has also been called * The Golden Rule,' from its great im- 
portance. 

122. To find a fourth proportional to three quantities. 

Rule. — Divide the product of the second and third terms 
by the first. 

Ex. Find a foarth proportional to 8, 6, and 24. 
8 : 6 : : 24 Proof, Proof. 

7%e extremes 8x18 = 144 
The means 6 x 24 = 1 44 



: 6 : : 24 

6 

S)l>14 
18 Ans. 


Proof 

By 121. 

8-^ 6 = li 
24-rl8 = li 


Find fourth proportionals to : 
!.♦ 16 : 18 : : 24. 


2. 12 : 30 : : 


50. 


3. 10 : 8 : : 


80. 


4. 24 : 100 : : 


168. 



5. 36 : 


12 :: 


720. 


6. 7 : 


14 :: 


28. 


7. 23 : 


69 :: 


177. 



8. 25 : 125 : : 1025. 

123. General Rule for Proportion. 

1°. Set down the term which corresponds to the answer 
in the third place. 

2°. If, from the nature of the question, the answer is to 
be more than the third term, set down the greater of the 
other two terms in the second place. If the answer is to be 







• Answers. 




- 


(I.) 27. 


(2.) 


125. 


(3.) 64. 


(4.) 700. 


<5.) SM. 


(6.) 


56. 


(7.) Wl. 


(8.) 5126. 
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Ums than the third term, write thd least of the other twc 
in the second place. 

3^. Then divide the prodact of the second and third 
terms by the first; the quotient will be the fourth term or 
answer. 

Case I. 

124. When the three given terms- are each of one deno- 
mination. 

Various DepartmenU. 

Ex. 1. A coach goes from London to Liverpool at the rate of 9 

miles per hour in 24 hours; in what time would the distance be 

travelled by a train travelling 32 miles per hour ? 

mil. mis. hn. 

We see at once that the answer is to be 32 : 9 : : 24 

in hours ; therefore 24 is written in third ^ 

place. Anything going 32 miles an hour 82)216 (6} hrs. Am. 

will take less time than 9 miles an hour ; 192 

hence 32 will be the first term. g*-_a 

By First Principlea. 

24 hours at rate of 9 mile8s24x9»216, the number of mUes 
travelled; whence 216+32=6| the number of hours necessary to 
travel the distance at 32 miles per hour. 

xxix: 

Post Office. 

1. How much land at 16«. an acre shall be given in exchange for 480 
acres at 15^. an acre ? 

2. If a pasture can maintain 7 horses 6 weeks, how long can it 
maintain 35 horses ? 

3. If £100 gain jSIO in 12 months, how much will gain the same in 
9 months? 

4. If 100 men can finish a work in 12 days, how many men are 
sufficient to do the same in 3 days ? 

H^ere ' Vulgar and Decitnal' Fractiont are required, 

5. If 5 men can do a piece of work in 27 days, how long would 6 
men be in doini^ double the quantity ? 
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6. If by working 9 hours a day I can finish a piece of work in 12 
weeks, how long shall I take to fiuiiA it if I work 8 hoars per day? 

7. Jl man by working 6j hours a day does a piece of work in 
12 days ; how many hours a day must he work in order to do it in 7.^ 

days? 

Case II. 

125. When the first two terms are of different denomina* 
tionSy and the third term of one denomination, 

KuLE.-^Beduce the first aud second terms to the lowest 
denomination mentioned in either, then proceed as in Case L 

Ex. 2. II 17 tons of coal cost £19 19«. 6^/., how much may be bought 
for £10 lU. ed, ? 

The reason of the statement of tona. 

this example is precisely smiilar to 20 20 

that given in Ex. 1. We reduce, 



according to the Rule, the first and ^^ ^J J 
second terms to pence, and then 



multiply the second and third 4794 2538 

terms together, and divide the 

product by the first term, which 4794)43146 (9 tons Afu, 

gives the Aru, in the same denomi* 

nation as the third term. 

It is much better to write tha terms as below and try to contract ; 
thus, dividing the first and third by 17 we have 

j„, _ £10 11*. ed. X 17 
£19 19«. 6d. 
__ £ 10 11*. 6d. X 1 _ 9 
£1 3*. Qd. "" • 
Find a fourth proportional to : — 

8. As £1648 6«. 9d. I £605 10*. 4d. ; : £52. 

9. If a horse cost 24*. 1 Id. for 1 3 days, how many days will £ 1 5 1 6«. 3^. 
keep him ? 

10. How much is due for 95 days, the salary being £28 7*. per 
annum? 

11. What must £92 pay towards a tax when £83 7*. ^d, is assessed 
on £660 13*. 4^., and how much is the poundage rate ? 

War Department, Science and Art, Police Courts^ ffc. 

12. If a trun gomg 25 miles an hoar performs a certain distance in 
4j hours, how long would a train going 30 miles an hour take to per« 
form three times the distance ? 
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13. Find the income-tax on £17030 5«. at 7d. in. the pound. 

14. Find the yalae of a cargo, to insure which it cost £194 8^. SJ., 
at 12«. 9}^. per cent. 

15. If an acre cost £161 6^. Bd., how much can be purchased for 

£534 4«. 6d, ? 

India Office. 

16. K the yearly profits of an investment be £11 9s, 6d. per cent, 
how much must be inyested in order to produce an annual return of 
£640 13s. 9d,7 

Case III. 
126. When the third term is of more dejiominations than 

one, 

KuLE.^Reduce it to tho lowest denoiuination, and then 
proceed as before. The answer will be in that denomina- 
tion to which the third has been reduced. 

Note, — If the third term can be conveniently multiplied 
by the second, it will be unnecessary to reduce it. 

India Board, 
Ex. 3. If a pocket of hops weighing 1 cwt 3 qrs. 12 lbs. cost £7 13a. 
what is the price per cwt ? 



In the annexed opera- 
tion the first and second 
terms are reduced to 
lbs., and the third term 
to shillings, before mul- 
tiplying, and the answer 
is consequently found in 
shillingt. 



cwts. qrs. lbs. 
1 3 12 

4 

7 

28 



cwt. 
: 1 
112 

112 



£7 135. 
20 



208 



153 

112 

1836 
153 



208)17136(82*. 4dl 
1664 



• (£4 2if. 4^ ^,.:f 



^96 
416 



One of the most common errors into 80 

which many persons fall in working 
Proportion consists in introducing ggQ 

unnecessary reductions. For instance, 332 

the learner, in this example, may, 

instead of bringing £7 IBs. into shil- iiil = A 

lings, multiply £7 13s. by 112, by 

means of compound multiplication, and by this operation save a 

multipUcation and a division by 20. When the third term con- 

sists of several denominations, the reduction process is, if possible, 

to be avoided. 



J 
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By First Principles. 

1 cwt. 3 qrs. 12 lbs. »208 lbs 
.*. Cost of 208 lbs. «£7 13« » I53a. 
/. Cost of 1 lb. «|§|«. 

Cost of 112 lbs. ,153xll2^158jc2^1g21^ 

208 13 18 

-=82^«.=£4 2a 4^. y4ji«. 

Post Office, 

17. A bankrupt owes £4968, he has only money sufficient to pay 
9«. 7d, in the £ ; how much money has he to pay his debts ? 

18. AVhat is the yalue of 19} chaldrons of coals at £1 1I«. 6<i per 
chaldron ? 

19. If £70 16a 4d. is the cost of 16 cwts. 4 lbs. what would 1 ton 
2 cwts. 3 qrs. cost ? 

20. What is the half year's rent on 547 acres of land at 15a Qd. 
per acre ? 

Audit Office. 

21. If 33 cwts. 2 qrs. 8 lbs. cost £1315 8a 9|(/. what will 3j cwts. 
^ost? 

22. If 37 cwts. 3 qrs. 22 lbs. cost £477 16a Sd, what will 1 cwt. 
cost ? 

Where Candidates are to know * Arithmetic, including Vulgar and 

Decimal Fractions* 

23. What weight of sugar may be bought for £93 12a when the 
cost of 6 cwts. 2 qrs. is £27 14a Sd. ? 

24. What is the tax on a house rented at £327 12^. Cd. if the tax on 
z house rented at 35 g^uineas is £6 8a 7^. ? 

Contractions. 

127- L The operation may be often contracted by divid- 
ing the first and second, or first and third terms by any 
number that will measure them, and using the quotients 
instead of these terms themselves. 

Note. — We can never contract the second and third 
terms 

Ex. 4. What is the price of 17 cwts. 3 qrs. 14 lbs. at £44 16a per 
cwt. ? 



cwt. 


cwts. qrs. Ib«. 


£ f. 


1 

112 
112) 


: 17 2 14 
_4 

70 

28 

1974 


: : 44 16 
80 

896 




1974 x^^ 


1974x8 
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After redacing the three terms, 
we contract the first and third. It 
will be fonnd most convenient to 
write the dividends above and the 
divisors under a line, when the 
example has been properly stated. 

157925. »£789 \^b. An*. 

25. The house rent of a labourer for 4 weeks is 9«. Ad.^ what 
is it for 2 years ? 

26. When 10 cows can be bought for £115 «^. 9<i, how many, at 
the same rate, will :£403 3«. l|<f. buy ? 

27. When 24 cwts. of hay cost £2 15«., how many cwts. can I boy 
for £8 17*. 6rf.? 

II. P. Having stated the example, multiplj tbe^r«/ and 
second ov first and third terms by any number which will pro- 
dace products, wanting the lowdenomincUums of these terms. 

2°. Use these products instead of the terms themselves. 

Ex. 5. How much linen may be bought for £41 12«. 6<f.,if 405 yards 
cost £69 7«. 6(f. 

Looking at 12«. 6J. and £ s. d. £ «. d, yds. 

7«. 6J. we see at once that mul- 69 7 6 : 41 12 6 :: 40:> 

tiplying by 8 will give pounds, ^ 8 

without either shillings or pence 555 333 

in the product 338x)lst^1^ ^ ^)^^x81 _ 3x81 _ 

243 yds. An», 

28. What will be the price of 8 cwts. 1 qr. 7 lbs. of cheese, when 
3 cwts. 2 qrs. 14 lbs. can be bought for £29? 

29. How much land can be rented for £768 Sa, 4d when 4 acres arc 
rented at £6 ld«. 4d, ? 

80. When 59 yards can be bought for £7 7s. 6d. how many can bf 
bought for £10 6«. Sd. ? 

31. When 73 lbs. of beef can be had for £l 19ff. ^i. what will be the 
price of 7006 lbs. ? 

Science and Art, PriwnSy Fisheries, ^ 

32. If 16 Napoleons are worth £1S 14«. 8«?. what is the valno of 10^ 
Napoleons ? 



PROPOKTIOW. 143 

33. If 17 cwto. 3 qra. 14 lbs. of barley cost £S 18«. 9</., how much 
may be bought for £2 16«. Sd, ? 

Varioua Departments, 

34. When the income-tax was 7d, in the pound a person paid £24 7s. 
6<i, what additional sam does he pay now that the income-tax is IBd. in 
the pound ? 

128- If fractions be in some, or in all the terms, 
BuLE. — ^Reduce them to improper fractions, if necessary, 
and proceed as in the general rule ; that is, invert the terms 
of the fraction in the first place, and then multiply the three 
terms of the proportion together. 

Note. — The first and second terms before being multi- 
plied must be fractions of the same denomination. 

Various Departments. 

Ex. 6. A ship is worth £16000, and a person possessed of ^ of it 
sells I of his share ; what has he remaining, and what is it worth ? 

f of TO-OT ^^t he sold ; then take ^ from^=^-^=^, what 
he has remaining. 

The whole ship being 4IS> we have 
Bif decimals. ^ - ^ '- £16000 

1 : '1958125 :: £16000 1S8 : 25 :: leooo 

£3¥25-0000000 -4iM. li^^^ % 

» 125x25» £3125 Ans. 

Again, 

Since he possesses jj^ we may find ^1^ thus : £16000+ 128 » £125 ; 
hence ^»£l25 x 25»£3125 Ans. 

Or, one-«ixteenth«£l000 ; hence, ^^£5000, what he had at 
first of the ship; then | of £5000 =£1875, whatjie sold; whence 
(S5000~£l 875 » £3125 Ans. as before. 

Various Departments. 

35. If I of a lb. cost Ss. 2d. what must I pay for 5j ibs.f 

36. If ^ of a cwt be worth £4 19». what will be the price of § of a 

ton ? 

37. If if of a cwt be worth £7 3*. what will be the Talue of JV <^ 

a ton ? 
88. If 2} lbs. of tea cost 12*. 9d. what will ft of a p«and ooet f 

(Solre by deoimalk) 
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39. If 3} lbs. of tea cost 9s. 6c/. ^hai will yj of a pound cost ? 

129- To divide any quantity or number into parts, pro- 
portional to the parts of another quantity or number, 

Ex. 7. Three labourers earn £2 13s. 4d., one working 8 days, the 
second 5, and tlje third 3 days ; how much is each to receive ? 

Here 8 + 5 + 3 » 1 6, the total number of days worked, and £2 1 S«. 4d, 
•fl6»3s. 4(f.»the value of a day's work ; hence, 

Ss. 4d. X 8=£l 6s. Sd. the first man's shure. 
3s. 4dx5s« 16s. Sd. the second „ 

3s. 4</. X 3 » 10s. J. the third „ 

£x. 8. Suppose the three labourers to work the same number of daySi 
and to earn £4 17s. 6d. ; but the first only works 4| hours per day, 
the second 6 hours, and the third 8 hours, how will the money be 
divided ? 

8x4|»36i 

5x6 b30 [ 90 total number of hours worked by all ; then 

3x8 >:=24J 



£4 17 6(/.-^90als. 1(2. the wages per hour. 
86 X Is. I </.«£! 1 9s. first man's share. 
30 X Is. Idas £l 12s. 6d, second „ 
24 X Is. ld»£l 6s. third „ 

40. There is a certain work completed by three men for £2 17s. Sd. ; 
one man worked 60 hours, a second, 40 hours, and a third, 10 hoars, 
how much should each receive ? 

41. Three farmers hold 30, 40, and 50 acres, respectively ; the tax oo 
the whole is aS77 16s. Bd. How much has each man to pay ? 

42. A bankrupt owes one man jSSOO, and another, £900 ; his effects 
are worth £272 : how much should each creditor receive? 

43. Two men bought an ox weighing 5 cwts. 2 qrs. 20 lbs., and 
sold it at 7\d, per lb. , what is each man's share of the selling price ; 
one gave half-a-crown for every 2s. of the other in the purchase 
money ? 

44. If 10 men working 10| hours a day can complete a certain 
work in 9 days ; if 3 of them can only work 6 hours each day, how 
many hours a day must the remainder work in order that the woik 
may be finished in 10 days ? 

4^, A piece of work can be done by 144 men in 36 days ; bat a 
certain nnmber took ill; it was done by the remainder in 48 days : 
liow many workmen took ill ? 
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COMPOUND PROPORTION. 

130. When more than two ratios can be formed ; or, when 
an example in Simple Proportion is modified by one or more 
conditions, it is Compound Proportion. 

Various Departments, 

Ex. 1. If 21 men take 8 days to dig 20 acres, how many acres wiU 
16 men dig iu 12 days ? 

Had this question been thns expressed : If 21 men dig 20 acres, hov 
many acres will 16 men dig? it would haye been worked thus :— - 

acres 
As 21 : 16 :: 20 : 15^ acres. 

But tbe 16 men are to work 12 days, whilst the 21 men are only tc 
work 8 days ; bence we have, 

dayi days ac. ac. r. p. 

8: 12 :: 15^ : 22 3 17^ Ans. 

Instead of giving the two statements in full, as above, 
it is much preferable to abridge them in the following man- 
ner : — 

Rule. — 1°. Set the term which is the same name as the 
answer in the third place. 

2^ Compare the other terms by pairs, and consider what 
effect each ratio will have on the answer, and set them 
down according to the General Rule for Simple Propor- 
tion. 

3°. Then multiply all the second terms together, and 
multiply this product by the third term. 

4°. Divide this last product by the product of all the first 
terms, for the answer. 

For Contraction's, — Divide any term in the first place 
and any in the second place by common factors ; or, any of 
the^r^^ terms and any of the third ^er];ns by common fac- 
tors. 

9 
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«crea. 
Haying Stated the same qaes- 21 : 16 :: 20 

tion according to the rale, we 8 : 12 . ; 
multipiy 21 and 8, the two first iqq 192 20 

terms, and 16 and 12, the two 192 

second terms, and then proceed ifiR'iasIo 

as in Simple Proportion. 

22ac. 3rd8. 17 J pis. Ans 
Contracted. 
The diyidends are written 21 : 16 :: 20 

above, and the divisors belowt 8 : 12 

a linej then they are con- ^X5$x20 2x4x20 
tracted by dividing by common —___ a* 

factors. V^^^. 7 

s=iffi«22ac.-3 r. 17^ p. 

By First Principles, 
21 men in 8 days dig 20 acres 
1 man in 8 days will dig |f .acre «, 

I man in 1 day will, dig ^ acre 
whance 16 men in 1 day will dig 20 x 1 fi __ 20 x 2 

168 W 

„ 16 „ 12 days „ \!^ x20 x2 _ 8 x20 _ieo _ 22 acres 

8 rds. 17^ pis. Ans. 

Education and Constabulary Offices. 

Ex, 2. If 20 horses and 196 sheep can be kept 18 days for £151 
10«., what sam will keep 15 horses and 72 sheep for 8 days, supposing 
5 horses to eat as much as 76 sheep? 

"When 5 horses » 76 sheep, 20 horses « 304 sheep; therefore 20 
horses and 196 sheep«304 + 196 — 500 sheep. Again, 15 horsess 
3x76»=228 sheep, and 15 horses and 72 sheep— 300 sheep. Hence 
the statement. 

By First Principles. £ s, d. £ s, 

500 sheep for 18 days = 151 10 b^^ : 31^ .. j^^ j 

100 sheep for 18 days » 30 6 IQ * 8 " ^ * 

100 sheep for 1 day «- 1 13 8 &^ : ^^ 

300 sheep for 1 day s- 5 1 15:4 

300 sheep for 8 days = £40 8s, Ans. £40 Bs. 

XXX. 

Post Office, War Deparimentf Prisons, ffc, 
1. If the carriage of 21 cwts. fo^ 4 miles costs 11«. 8</., find the cost 
of canying 7 cwts. 47 miles ? 



15)606 
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2. If 7 men can mow 34 acres in 12 days of 8 J hours each, how 
many can be mown by 30 men in 11 days of 7| hours each ? 

Post Office (Provincial Clerks), 

3. If :^600 gain £45 in 18 pnonths how much will :£lOO gain in a 
year P 

Customs, 

4. If :6lOO In 12 months gain £7 interest, what is the interest of 
£57 1 for 6 years ? 

Various Departments. 

5. If 12 men working 8 hours a day can build a house in 70 days, 
m bow many days might it be built by 42 men working 10 hours 
a day ? 

6. If 6 iron bars 4 it long, 3 inches broad, and 2 inches thick, 
weigb 288 lbs., how much will 15 weigh, each 6| ft long, 4 in. broad, 
and 3 in. thick ? 

7. If 5 men receive £18 155. wages for 12 weeks, what will be the 
wages of 16 men for 20 weeks ? 

8. If 49 men can do h piece of work in 130 days of 8 hours each, 
how many hours a day must 196 men work to do as much in 26 days ? 

9. If 780 men on full rations consume 91 quarters of wheat in 49 
days, how many on half rations will consume 69 quarters in 9 days f 

10. If 3 men can mow 7 acres of grass in 5 days of 9 hours each, 
in bow many days of 10 hours each will 5 men mow 35 acres? 

11. If 2Q0 men in 12 days o£ 8 hrs. each can dig a trench 160 yds. 
long 6 wide and 4 deep, in how many days of 10 hours will 90 men 
dig a trench 450 yards long 4 wide and 3 deep ? 

12. If the carriage of 65 lbs. for 120 miles cost 68., how muoh may 
I have carried 750 miles for a guinea ? 

XXXL 

Miscellaneous Exercises in Proportion. 

Audit Office, 

1. If 3 cwts. cost £ll Is. Sd. what will be the price of 16 cwts. 

1 qr. 21 lbs.? 

2. If 3 cwts. 1 3 lbs. cost £14 2s, 9d. what will 7 cwts. 2 qrs. 25 lbs. cost ? 

3. If 3875 cwts. cost ;$S4596 9s. S^d, what will 1 cwt. cost? 

4. If 124 tons 16 cwts. 2 qrs. 16 lbs. cost £1613 lOs. Gd. what will 

2 tons cost ? 
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Miieellnnsous Quettions. 

5. How long will 40 men take to build a wall 10 feet high, if 11 
men require 30 days to build one half as long, but only 7^ feet high ? 

6. If the carriage of 18 tons 13 owts. 3 qrs. 14 lbs. cost 18«. I^d., 
what will be the cost of the carriage of 266 tons 19 cwts. 2 qrs. 
26 lbs. P 

7. If a penny loaf weighs 4 oz. when flour is at 4«. the peck, what 
should it weigh when flour is 5«. id, the peck P 

8. If either 5 oxen or 7 horses wiU eat up the grass of a field in 
87 days, in what time will 4 oxen and 6 horses eat up the same ? 

9. If 120 men make an embankment f of a mile long, 30 yds. wide, 
and 7 yds. high, in 42 days, how many men would it take to make 
an embaxikment 1000 yds. long, 36 yds. wide, and 22 feet high, in 
SO days P 

10. What would be the charge for fuel for 800 men for 12 months, 
provided the ration for each man per diem consisted of 1 i- foot of 
wood from 1st May to 31st October, and half that quantity for ths 
remainder of the year, the price of fuel being Q^d. per foot P 

11. What sum of money will be required per week of 7 days to 
pay 8 companies, each consisting of 95 men, at U, Hd, a day for 
each man P 

12. If 11 men build a wall in 9 days, how many ahould bnild & 
wall twice as high in 6 days P 

13. If 12 men, working 8 hours a day, take 15 days to complete a 

Siece of work, how long will 16 boys, working 10 hours a day, take to 
the same work, the work of one mac being equal to that of 2 boys 
in the same time P 

14. What ought a loaf to weigh when wheat is 4«. a bushel, if 
when at 6s. Zd, a bushel it weighs 2 lbs. 8 oz. P 

15. If the carriage of 8 owts. of coals 128 miles cost 48#., what 
would be the charge for 4 cwts. 32 miles at the same rate P 

16. What is the income of a person who pays £22 7«. 6d, for income 
tax at the rate of 7d, in the pound P 

17. 44^ guineas used to be coined out of 1 pound standard gold, 
how many sovereigns are now coined out of this weight P 

18. If a bankrupt, whose effects are worth £1181 12«. 6<f., owes 
£4726 lOs.f how much will he be able to pay in the £ P 

19. If 24 writers who can copy 80 words a minute get through 
1000 pages in 10 days, how many should 72 writers, at the rate of 
100 words a minute, oopy in 16 days P 

20. If 20 English navvies, each earning Zs. 6d, a day, can do the 
same piece of work in 15 days that it takes 28 foreign workmen, each 
earning 3 francs a day, to complete in 20 days, taking the value of 
the franc at 10^., determine which class of workmen it is most pro- 
fitable to employ P If a pieoe of work done by navvies oest £3000, 
what would be the cost of the same work done by foreign workman ? 
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ChMtoma^ n/unior Clerks, War Department, Post Office, Department of 

Science and Art, f^. 

21. If a 4<f. loaf weighs 24 oz. when wheat is at 50s, per quartet^ 
what is the price of wheat when the 6J. loaf weighs 30 ox. ? 

22. If it cost £18 5«. 9d. to carpet a room 22 ft. long and 19 ft 
wide, how roach will a carpet of the same kind cost for a room 27 ft. 
long and 16 ft wide? 

23. Find the cost of carpeting a room that is 25 ft long hy 20 ft 
wide, the price of a yard of carpet 2 ft 6 in. wide being 4s, Bd, ? 

24. A person who values his property at £3500 insures half of it at 
5«. 6dL per cent, and half at 4^. 6d. per cent ; what does it cost him? 

25. Reduce £125 lOs. into francs and centimes, exchanged at 20 
francs 6 centimes per £ (100 centimes »1 franc). 

26. If 17 cwts. 3 qrs. 14 lbs. of barley cost £8 ISs, 9<f., how much 
may be bought for £5 I2s, 6d, ? 

27. How much will a creditor lose on a debt of £5342 5«. when a 
bankrupt can only pay 13s, 6d, in the pound ? 

28. Find the income-tax on £7530 14s. 4j at 16cf. in the pound. 

29. If 12 men can mow a field of grnss in 5 days, in how many days 
:oaId 8 men mow the same ? 

30. How many yards of carpet, 2 ft. 6 in. broad, will cover a room 
which is 32 ft. long and 15 ft. broad? 

31. If 5 gallons of oil cost ISs. 4d. find the cost of 13 gals. 3 qrts. 
i pint 

32. What is the income corresponding to an* income-tax of £ 108 
Is, 4^. at the rate of 9d. in the pound ? 

Customs and Excise, 

33. Hequired the cost of 17 hogsheads of tobacco, each weighing 
11 cwts. 2 qrs. 19 lbs. at £19 Ss, per cwt 

War Department, 

34. If the price of 1 oz. of gold is £3 \0s, what is the price ot 
14 ingots, each weighing 3 lbs. 7 oz. 14 dwts. 21 grs. ? 

35. If 1 yard of cloth cost \bs, 6|dl what will be the price of 32) 
yards at the same rate ? 

Various Departments, 

36. If 780 men on full rations consume 221 quarters of wheat in 119 
days, how many on half rations will consume 437 quarters in 57 days ? 

37. If the shares of a railway are at 76j when consols are at 9S|, 
what should be their price when consols are at 89| ? 
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38. How many yards of matting Z*d ft broad will cover a floor 
27 d ft. long and 1008d ft. broad? 

39.* If 8| lbs. of tea cost 158, 3d, how many pounds can I bay for 
£AS8.A0^, 

40. A tobacconist mixed together 80 lbs. of tobacco at 14d, per lb., 
100 lbs. at 20d., 60 lbs. at 48. lOd., and 20 lbs. at 2«. XOd, per lb. ; 
what will be the value of 3 oz. of this mixture ? 

41. Find the income-tax on £8313 5^. at 7d, in the £, 

42. If a bar of gold weighing 7 lbs. 1 oz. 14 dwts. is worth :£257 2s, 
wliat is that per oz. ? 

43. If 12 men can dig a trench 15 yds. long and 4 broad in 3 days 
of 12 hours each, in how many days of 9 hours each can 8 men dig a 
trench 20 yards long and 8 broad ? 

44. If £59 10*. will buy 25 cwts. 2 qrs. of sugar, what quantity will 
£6 14*. 2rf. buy? 

45. If a penny loaf weighs 5 oz. when wheat is at 62 shillings the 
quarter, what ought it to weigh when wheat is 6A8. the quarter ? 

46. If by paying down £70 17^. 6d. a person becomes entitled to 
£2 98, 7d, a year, what income should he gain by paying £2 151 17 s. Bd. 
in the same way? 

47. If a tax on an income of £1132 amount to £125 l8, b^d, what is 
that in the pound ? 

48. If the carriage of 107 cwts. 10 lbs. cost £37 98. 7ld, what would 
the carriage of a ton cost ? 

49. The shares of a given railway are at 59| when consols are at 93^. 
what should be their value when consols are at 91|? 

50. If the price of 3 bushels of wheat is IBs, 9d. find the price of 
12 quarters 2 bushels 1 peck. 

51. Find the income corresponding to an income-tax of £50 7«. Id. 
at 5d. in the pound. 

52. Gold of the value of £423284 arrives from Australia ; what is 
its weight, the price being £3 18«. per oz. ? 

53. Find the value of 14 cwts. 3 qrs. 17 lbs. of sugar at £2 17t. 
per cwt 

54. If 3J lbs. of sugar cost 2«. what will be the price of 54 cwts. 
2 qrs. 7 lbs. ? 

♦ 15«. 3rf. = 15j=^ 15-25, and 8f=3-4, and £4 Ss, 10jrf.=83|i (J)*.=: 
83-875 : then 

Xl^-^1^ : 1^)^')^X^ :: S*4 lbs. *61 will divide 1st and 2nd, and 
)9i^5 : \^'XX% :: we have 1:5-5. Then 5-5 x 3-4 

'i\X : W^ - =18 7 lbs. ^iw. 
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55. If 8 tons 4 lbs. of ^ngax cost £466 15«. 5d.y find the price per lb. 

56. A person fails for £1076, and his effects are worth £370 18«. d^d. 
Wliat will be the diyidend on £78 10«. f 

57. If 77i^e owts. cost £119 I2a. ^d.^ what is the Yalue of 18 cwts. 
1 qr. 21 lbs. ? 

68. Find what is the income of a person who pays an income-tax 
of £77 la. d|<^. when the rate is lOd. in the pound. 

69. If 16 pioneers, in 5 days of 12i hours lon& can dig a trench 
139*75 yards long, 4^ yards wide, and 2i yards deep, how many hours 
per day must 90 pioneers work during 42 days, in order to dig a trench 
4910^ yards long, 4J yards wide, and 3| yards deep ? 

60. If 248 navvies, in 6i days of 11 hours each, dig a trench 232^ 
feet long, 3 feet 8 inches wide, and 2 feet 4 inches deep, in how many 
days of 9 hours each should 24 navvies dig a trench 337^ feet long, 
5f feet wide, and 42 inches deep, if the degree of hardness of the 
ground in the first case be to that in the second as 7*4 ? 

THE CHAIN RULE. 
Conjoined Proportion or Chain Eule. 

X31. Conjoined Proportion or Chain Rule is the combi- 
nation of several ratios or proportions, through which the 
ratio of the first and last term is discovered. 

132. This rule, which relates principally to the exchanges 
Detween nations, is frequently applied to other mercantile 
transactions, and will be understood from the following ex- 
amples. 

Ex. 1. If 3 lbs. of tea be worth 4 lbs. of coffee, and 12 lbs. of coffee 
worth 40 lbs. of sugar, how many pounds of sugar are worth 27 lbs. 
of tea? 

"We just write -4»w.«27 lbs. tea, 

ud[iw. = the term to 3 lbs. tea =4 lbs. coffee, 

which, from the ^2 lbs. coffee « 40 lbs. sugar; 
question, it must be 
equal; then a term ^ 

of the same name ^ 

as that already Hchce^^^^^iao lbs. ^».. 

written is placed on ^^\^. 

the left under Ans. , ^ 
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and ilB eqnal opposite to it on the left, and so on : and having written 
all the terms in this manner, ire divide the product of the consequents 
by the product of the antecedents. 

133. Care must be taken when ca«es of Reduction arise to 
have the terms of the same name in the same denomination. 

Ex. 2. A can do as mach work in S days as B can do in 4, B can 
do as much in 10 days as G in 12, and C can do as mnoh in 9 days as 
I) in 15; how many days' work of D are equal to 18 of A? 

.^lfi«. = 18 of A 
3of A»4of B 
10ofB«12ofC 
9of Cal5ofD 

XXXII. 

1. If 75 thalerssd francs, 15 scudisSl francs, 270 guldenal24 
SCadi, and 10 galdens£l, find the number of tha]er8»£4 \5s, 

2. Russian thalers are exchanged at Home at the rate of 4 for S 
scudi; 4 scudi are given in Paris for 1 Napoleon, and 15 Napoleons ic 
London for £ll I5s.; what will a person lose on exchanging in Rome 
8,600 thalers worth 35. each ? 

3. The exchange between London and Paris is 25*5 francs for £] 
sterling; between Paris and Amsterdam is 117 francs for 55 florins, 
and between Amsterdam and Hamburg 11 florins for 13 mariu; find 
the exchange between London and Hamburg. 

4. The first of six boys can copy 3 lines while the second copies 2, 
And the second 5 while the third is copying 6, and the third 7 while the 
fourth copies 8, and the fourth 9 while the fifth copies 10, and the fifth 
15 while the sixth copies 14; how many lines should the first copy while 
the sixth copies 128? 

5. A London merchant owes a sum of £3,500 to another in Paris ; 
what is his gain, if, instead of sending direct, he remits the money 
from London to Venice, from Venice to Hamburg, and from Hamburg 
to Paris, the exchange being £\ =24*6 francs, 19 francs a lo Hamburg 
merks, 1 Hamburg merk»4^ lire of Venice, and 55j lire^i^l ? 

6. The pound Troy of British standard silver of which 1 1 ounces 
2 dwts. are pure silver, makes 66 shillings, and 100 francs weigh 461 
grams, of whioh ^ arc pure silver -. find the value in francs and decimal 
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of a frano, of 20 shillings, the gram beings 15*43235 grains, neglecting 
the yalue of the metal with which the silver is alloyed. 

7. If 10 gallons malt spirits be worth 6 gallons of brandy, and 8 
gallons of brandy worth 12 gallons of sherry, and 18 gallons of sherry 
worth 14 of claret, find how many gallons of malt spirits 21 gallons 
of claret are worth. 

8. If 14 lbs. of batter are worth 10 stones of oats, and 5 sts. of 
oats =3} sts. of flour, and 2 sts. of flour- 10 sts. of salt, and 15 sts. 
of salt ==6 doz. of eggs, how many doz. of eggs are 7 lbs. of butter 
worth ? 

9. If 7 lbs. of beef be worth 8 lbs. of pork, and 9 lbs. of pork - 7 lbs. 
of bacon, and 20 lbs. of bacon— 18 lbs. mutton, and 12 lbs. mutton 
— 10 lbs. cheese; how many pounds of cheese are equivalent to 8 
pounds beef ? ^.».«._ 

PARTNERSHIP. 

134. When several persons join in trade the profits or 
losses will be proportional to the capital subscribed by each 
and the time it was employed in business. 

Partnership is usually divided into two cases: 1. When 
the stocks have been in trade the same time. 2. When the 
stocks have been in trade for different periods of time. 

Ex. 1. Two persons enter into partnership, one puts in £450, the 
other €330 ; how are they to divide their first year's profits, which 
amount to £487 lOa. ? 

The snm of the stocks £450 + £330 =£780 ; then, we hare £730 : 
450 :: £487 10«. : £281 5«. the first partner's share. 

Again, £780 : £330 :: £487 10«. : £206 bs, the share of the other 
partner. 

By First Frinciple9* 

Gain on £780«£487 10*., and hence gain on £1 «€l2L12f: 

^ 780 

.-.gain on £450^^^^^ ^'1'"^^-^''^ ^Q^- ^^^£281 5,. 

A ^' «« -PooA ^487 10«. x8)B& £487 10*. xll ^^^^ , 
and gain on £830 » — - — 32:2= »r£206 5s, 

India Board* 

Ex. 2. A tradesman starts with a capital of £960, and after 3 years 
takes another into partnership with £2100. After 4 years more the 
whole profits amount to £2304 ; how ought this to he divided between 

them ? 

H2 
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Fint man's capital x its time in trade » £960 x7»j£6720 
Second man's capital x its time in trade «d^lOO x 4 » £8400 

15120 

Whence, we have 15120 : 6720 :: £2304 : £1024 share of first j 
<ind 15120 : 8400 :: 2304 : £1280 share of second. The reason for 
the above operation is obvioas, for £6720 for one year is the same as 
£960 for 7 years, so far as gain or loss is concerued. 

XXXIII. 

1. If I commence business with a capital of £2000, and at the eud 
of 2 years take a partner who has £6000. At the end of 2 years more, 
how much should my partner receive, our profits being £1000 ? 

2. A, B and C enter into partnership : A puts in £450 for 4 months : 
B £360 for 6 months : and C £260 for 9 months. What should be 
each of their shares in a gain of £210 ? 

3. Four persons hold a pasture farm in common, for which they are 
to pay £80 I7s., and into which A puts 8 cows for 3 months ; B, 
9 cows for 4 months ; O, 16 cows for 3 months ; and D, 13 cows for 
3 months. How much of the rent should each pay ? 



SIMPLE INTEREST. 

135. Interest is the price paid for the use of money. 

The money borrowed is called the pbincipajl. 

The sum given for the use of £100 for a year is called 
the rate per cent 

The PBiNCiFAL and interest, when added together, are 
called the amount, that is, the whole amount of money due 
by the borrower. 

If I lend my friend £100 for a yeai', and if he pay me £6 
for the use of it ; the £100 lent to hinx is the principal ; the 
£5 which he pays me is the rate ; and the whole money due 
at the end of the year, £100+£5=£105, is the amount. 

If the interest be added to the principal at the end of 
certain periods, and this amount considered asn^tr principal, 
It is called Compound Interest, 
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When the interest is not so added, it is Simple Interest. 

Ahnost all the examples in finding the interest of money 
will be understood from the following proportional con- 
sideration : — 

If £100 (cent.) produce a certain sum (the rate) in one 
year, what will any other sum of money (the giyen princi- 
pal) produce, in any other time (the given time) ? 

136* To FIND THE Interest. — ^Gteneral Rule. 

Multiply the principal by the rate, and that product 
by the time in years, months or days, and divide by 100, 
1200, or 36500, respectively, for the answer. 

FOR years. 

War Department 

Ex. 1. What is the simple interest on £675 18s. for 5 years at 3} 
per cent ? 

In the annexed example we first multiply £675 1 3 

by 3j, the rate, then this product by 6, the H 

time in years. We divide this last pro- 2027 U 

duct by 100, as in (57.) and find the 837 19 

answer, £118 5s, 7 id. 2365 13 

Many prefer the following Method:— 5 

Multiply the rate by the time, and take j ^qo)! 18,28 6 

aliquot parts of 100. 20 

3lx5 = 17j £675 18 5,65 



10 -^ 


67 11 9-6 


5 =J 


33 15 10*8 


2i=i 


16 17 11-4 



12 
7^80 



_4 



100 
<or20=iand2i==.J). £118 5«. 7-8 ^^^g ^^ 7H Ans. 



s* 



Note. — From a long experience, I can with confidence 
recommend the student who intends to thoroughly under- 
stand arithmetical calculations^ to reject all rules that are 
merely approximations. Nowhere is this more necessary 
than in calculatinec interest 
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Ex. 2. Find the ample interest on £775 I6tf. 9d for 3| jesit at 2^ 
per cent, per annom. 

Note. — T recommend the following method, 

£nb 16 8 X 3j X 2| £775| x 15 x 5 
100 "" 100x4x2 

_ £4655xX^xl5 _ £4655 _ £581 17 6 

*^ 1^ x XOiS^ x4x2 8x8 8 

2 \^ 
4 
=£72 14s. 8ji/. Ans. 

or 3| X 2|=9| product of rate aud time . . 

£775 16 8 



10-^ of 100 77 11 8 
10-9|«|«^of 10 4 16 llf 

72 14 8| A318, 

Bz. 3. Find the simple interest on £533 65. 8t/. for 10 months it \\ 
per cent per annum. 

40 ^t 

^?2iiiISiill.|»LL«£20 An.. 
12xlOC( ^xX^^x2 

Ex. 4. Find the amount at simple.interest of £575 \1s. 6d. for 1 ^^car 
and 10| months at 5 per cent per annum. 

By the rttle : 3 

£5751x22^x5 £4607 x ^^ x t^ 
1200 " XW X 8 X 2 

16 
£13821 £863 16 3 ^^3 ^^ ^^ ^te interest 
16x16 16 " 

«'. £575 17 6 + £53 19 9^b£629 17 3^ Aju. 



Various Departments, 

Ex. 5. ^ind the interest on £1158 17«. 6<f. for 1 year 115 days at ^ 
per cent 
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£ 8. d. 
We first multiply the principal by 1158 17 6 

2j, and then this product by 480, the ^ 

numbepof days (365+115)=480=10 2317 15 

X 8 X 6. We divide the last product by 579 8 9 

36500 according to the rule. 2897 3 9 

10 



28971 17 6 prod, by 10 
8 



231775 prod, by SO 
6 



8650^1 39065iS^ prod, by 480 
10950 






29565 (£38 2«. Ans, 
29200 



365 
20 



7300 
7300 



The work of the above more briefly. 

, ^ 11581 X 2* X 480 9271x^x48(S( 
£1158 17.. ec/. = ll58l ; then ■- 3^65x100 =^ 8 x2 x 365 x w '' 

9271 x)^H ,gg7iiL3,gZSlg^£88 2.. Ans. 
^ X !; X 365 X 2 365 X 2 730 

By Decimals. £l 158j = 1 1 58*875 

In multiplying by 2*5 we use the 2j= 2-5 

rule (36). 2897-1875 

480 



2317750000 
115887500 

36500)1390650-0000 

£38 2«. Ans. 
By First Principles. 
Interest of £100 for 1 year » 2^ »£2 10«. 

hence int. of £1 for 1 year «ii— 5. a,JL | 

100 200 40 

4 

„ int- of £1 for 1 day ^ 



„ int. of £1 for 480 days 



40 X 365 
480 12 



40 X 365 866 
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Whence int. of £1158 17*. 6d. for 480 days= ^'^58 17 6> 12,^ 

^ 365 

£13906 10 ^^33 2,^ ^^^ 

365 

Ex. 6. Find the interest and amount of £225 lOs, from 23rdScpteni 
bcr to 11th January following, at 5 per cent 

days. 
September 7^ £225^x110x1^ 451x115^4961 _ 

October 31 j^i^^ij^g^ ""tso^TT 1460* 

November 30 ^3 7,^ ^^^ ,^^^^^. 

December 31 1 £225 10 + £3 7 llfJ-£228 17 llfj. amount 
January 1 1 

Total no. of days 110 



XXXIY. 

Constabulary Office, 

1. Find the simple interest on £507 lOs, for d| years at 4 per 
cent. 

Customs, Post Office, f^c. 

2. Find the interest on £1257 155. for 5f years at 4 per cent, pci 
annum. 

Various Departments. 

3. Find the interest on £3000 for 8 months, at 4 per cent., less in- 
come 'tax at 14<f. in the pound. 

4. Find the interest on £260 10«. for 3j years at 4i per cent. 

5. Find the simple interest on £4164 10«. for 6 years at 2f per cent, 
per annum. 

6. Find the interest on £1250 in 7^ years at 3^ per cent 

7. Find the interest on £1257 15«. for 5} years, at 4^ per cent per 
annum. 

8. Find the interest on £l94 from 3rd March to the I8th December 
following at 5 per cent, per annum. 

9. Find the interest on £260 10«. for 8^ years at 4^ per cent. 

107 Find the amount of £322 ld«. for lOj- years at 8^ per cent, 
simple interest. 
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11. Find the interest at 4} per cent on £924 12«. 8c2L lent on 18th 
March and repaid on the 11th August, the former day being excluded 
and the latter included. 

137> The following class of questions has been frequently 
proposed. 

Various Departments, 

Ex. 7. At what rate per cent, will the interest on £1250 for 5 years 
amount to £265 \2s. 6d. ? 

£ s. J. 

Interest of £1250 for 5 years « 265 12 6 
Intere&t of £1250 for 1 year 

«one-fifthof£265 12«. 6(f. = £53 2 6 

£53 2 6 



Therefore interest of £l for 1 year =* 
Whence interest of £100 for 1 year« 

^~4j Ans, 



1250 
£53__2_6xJ^ 

£53 2 6x2 £106 5 



25 25 

Various Departments, 

12. At what rate per cent, per annum will the interest on £1270 
18.y. 9d, amount to £76 58, l^d. simple interest in 2 years ? 

13. At what rate per cent simple interest will £320 amount to 
£360 169. in 3 years ? 

14. At what rate per cent simple interest will £951 7$, 6d. amount 
to £1141 13*. in 5 years ? 

War Department 

15. At what rate per cent per annum simple interest will £300 
amount to £414 in 8 years? 

138. Science and Art, Prisons, Post Office^ and other Offices. 

Ex. 8« In what time will £2000 amount to £2857 10*. at b\ per 
cent, simple interest ? 

£ 8, 
The amount «=2857 10 
The principal «2000 

Therefore the interest is £857 10^. 
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Now, interest of £2000 for I year at 5^»£105 ; then £857 10-hl05 
«*8 JTS. 2 months. Am. 

Various Departments, 

■ 

16. In irhat time will £171 7«. 6c/. amount to £217 U. 6<f. at 3| per 
cent? 

17. In what time will £1337 12«. \d, amount to £1698 lbs. ijtt at 
6 per cent, simple interest ? 

Various Departments, 

Ex. 9. What sum of money put out to interest for 3} years at 4 per 
cent, will amount to £296 %s. ? 

The interest of £l for 3* years at 4 per cent. = 1^ -=.11 = 2 

^ ^ ^ • 100 100 50' 

therefore the amount of £l at the same rate and for same time 
-1^; whence £296 8^1^=^?^50JL52«£5[)^ t^x|g-£5 4x50 

«£260. Ans. 

18. What sum will amount to £45 Qs. 9}d!. in a year at 6^ per cent ? 

19. What sum of money put out at simple interest for 3 years, at 4} 
per cent, will amount to £1602 Qs, \\d. ? 

Education and Constabulary Offices, 

20. Find the simple interest on £2175 10«. for 3 years at A\ per cent 

India Office. 

21. rind the simple interest on £1923 15«. for 2 years and 8 months 
at 3| per cent. 

Proposed in Departments where ' Arithmetic including Vulgar and 
Decimal Fractions * is to be known, 

22. What principal lent at 3^ percent, simple interest, will amount in 
5 years to £1884 \9s. lO^d. ? 

23. Find the interest at 4} per cent on £1835 8a 4d,, lent on 11th 
of March and repaid on 4th August following ? 

24. At what rate will the interest on £4127 10«. amoimt to £92 
17«. 4^d. in a year? 

25. What sum of money put out to interest for 6 yean at 3^ per 
cent will amount to £259 7s. 5d. ? 

26. At what rate per cent will £1308 ts, Sd. amount to £1687 
\4s. \0d. in 10 years at simple interest? 
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27. Find the simple interest on j0588 6s. 8<f. at 8} per cent, for 5 yrs. 

28. In what time will £527 10«. amount to £602 I3s. 4|dl at 4| per 
cent, simple interest ? 

29. Find the simple interest on £1248 I2s, at 3| per cent, for 5 yrs. 

30. At what rate per cent, (simple interest) will £2063 1 5«. amount 
to £2249 98. 9d. in 2} years? 

139. (1). When principal, rate per cent, and time are 

given : 

I. lnterest=^"°^^P^^^^^^^"^^°'^ 

100 

(2). When interest, rate and time are given to find the 

principal: 

TT T> •« • 1 100 X Interest 
II. Pnncipal = .- ^ 

Kate X 1 ime 

(3). When principal, interest and time are given to find 

the rate : 

mD«»« 100 X Interest 
Pnncipal x Time 

(4). When principal, interest and rate are given to find 

the time : 

jy^.^^^ lOOxInt^st^ 

Prmcipal x Rate 

(6). When amount, rate and time are given to find the 
principal : 

V. Principals. 1^0 x Amount 



100 + Rate X Time 



Ex. 8. What principal will produce j^45 lOs. interest in 3| years at 
4 per cent ? 

By II. we have the principal ^^^^ "" f^^ ^^^'^^^^^^^£325 Ans. 

3| X 4 14 

Ex. 9. At what rate per cent will £325 produce £45 10& in 3^ 
years? 

By III we havo, rate^.^^J'f*' }°^ J " ^*' \^,* " f!^^^'- ^ 
4 Ana, 

Ex. 10. What principal will amount to £370 10«. at 4. per cent in 
8i years ? 

n V \,««« ^ ' ^' ^1 100 X £370 10*. £37050 £6175 

By V. we have, principal = , — — .^ ^ 

^ » /- r 100 + 4 x8j \X^ 19 

£325 Ans. 
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DISCOUNT. 

140. Discount is an allowance made for the pajment of 
money before it becomes due. 

If I owe my friend £105, which I am to pay him at the 
end of a year ; he cannot expect me to pay before the 
proper time, except he pays or abates me a certain sum in 
consideration of my paying him before he is legally en- 
titled to payment. Supposing that he requires his money 
presently, he will very probably be satisfied with j^lOO in- 
stead of waiting until one year elapse for £105. 

The £100 he gets from me is called the Present worth of 
the £105 ; the £5 which my friend abates, is called the 
Discount ; and, like Interest, it is calculated at a per cen- 
tage. 

Properly speaking the Present worth is that sum which 
if put to interest at the given rate and for the given time, 
would amount to the sum due. £100 put to interest for a 
year, at 5 per cent., will amount to £105 ; therefore £100 
is the ^rt^e present worth of £105 due 1 year hence at 5 per 
cent per annum. 

141. To find the present worth accurately, 

BiTLE. — ^I. Say £100 -f its interest at the given rate and 
for the given time : the given sum : : £100 .* the present 
worth. 

Ex. 1. What is the present value of a bill of £550 payable in 2 jrs., 
at 5 per cent ? 

The amount of jSIGO in 2 yrs., at 5 per £110 : £550::£l00 
cent., is £110, consequently £100 is the T^re- 1^^ x 10iS( 

sent worth of £110 due in two years; hence »£600 Am, 

the reason of the statement. ^^^ 

Or, since the present Tvorth of £ll0 is £100, the present worth of 
£1 is»f;§»}{ ; hence £550 x^»£500 Ans, 

A bill is not legally payable in Great Britain and Ireland 
until 3 days, called « Days of Grace,* after the time men- 
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tioned in it. These days must be included in the calcula- 
tion. When a bill becomes nominally due on the 29th, 
30th, or 31st, of a month which has not so manj days, the 
last day of the month is taken ; therefore the bill will be 
legally due on the 3rd of the following month. Bills falling 
legally due on Sunday are paid in Great Britain and Ireland 
on Saturday. 

There is another kind of discount or abatement some- 
times made to the purchaser of goods, in consideration of 
ready money payment. This gives the seller the advantage 
of a cash payment, while it brings a small reduction in the 
cost to the buyer. 

142. Bankers and merchants invariably calculate the 
present worth of bills by the following rule : — 

Rule. — II. — 1°. Find the time from the day on wiich 
the bill is discounted, until the day it will bo legally pay- 
able. 

2°. The interest of the amount of the bill for this time, 
and at the given rate, is the discount charged. 

Ex. 2. A bill of £120 is drawn on 14th May, at 4 months, and dis- 
connted on 3rd Augast ; "what ready money must be giyen for it, at 6 
per cent. ? 

The time from 3rd August till 17th (14th + 3 Days of Grace) Sep- 
tember, is 45 days ; now the interest of £120 for 45 days is 14^. 9f|</., 
the discount Hence £l20 — 14«. 9f|f/.»£ll9 5«. 2f|(/., the present 
worth. 

Since by this rule the discount of £105 for a year, at 5 
per cent.9 is £5 58,, and £5 by Rule I. ; it follows that the 
discount charged by merchants and bankers is too great. 
On comparing both results, it will be evident that the in- 
terest on any bill, as found by Rule IL, exceeds the true 
discount by the interest upon the true discount. 

Ex. 1. What is the discount on, and the present worth of, a bill ol 
€250 drawn on 18th March at 6 months, discounted on 5th July at 5} 
per cent. 
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ThU bill will be legally dae on 16th September; and from 5tb Jul^ 
to 16th September is 

July 26 > Then the interest of £100 for 78 days at 5| per cent 

Aug. 31 =»%^Lii= IL =11=£1^; therefore lOl^^: 

Sept 16 Y ?^W 5x2 10 ^' 

-— 1^::260 : £2 Us. 4||f<f. discount; wherefore £260 - 

78 days J ^^ ^^ 4|Jfrf=:£247 5*. 7^^^ the present worth. 

Ex. 2. Find the difference between the interest and 
discount on a bill of £363 28. 6d, due 9 months hence, at 
5 per cent, per annum. 

Since interest on £100 for 9 m. at 5 p. c. = £3}, we hare 

true discount {a) = -t—-- — ?. Now, the interest on 

this sum (see p. 163) is the ans. (b) = ^^^^^^^ ^K^J.^^ 
^ ^ ^ ^ ^ 103J X 1200 

7 

m 
- 8 X iL X m X %m ~ 128 * "" • ^'*'^- 

16 

Ex. 3. The difference between the interest and discount 
on a certain sum due 1^ year hence, at 4 per cent, is 7^. 6i. ; 
find the sum.* 

Since discount on £105 at the same rate and for the 
same time is £5, and interest on same sum 

21 

^ ^0^ X jt X li ^ £51 

m 

;g0 



4 

Now since the difference on £105 = 5«., we have 
5«. : 78. ed. : : £105 : £157 10«. Ans. 

Ex. 4. The discount on a bill of £470 17«. lOd. due 4 
years hence is £85 12«. 4d. ; find the rate per cent, calculated. 

Here £470 lis. lOd. — £85 12«. 4d. = £385 5«. ed. the 
present worth; again, £85 12«. 4t^.-r4=£21 8«. Id. discount 
for 1 year ; /. £385 5*. ed. : 100 : : £21 8«. Id. : 5^ Am. 

• Given Dec. 30. 1876. 
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^Laitifortli of, » lflI<rfiT*2 ' '•-- 
r. ffidttofi-^^Vw -^ diaooonted 16th 3i»»» 

|f^^,«A rf £2674 6.. d« ?7««?:SS.U-*. 



»« ^^Vf~^LZ^-maA of £2674 6«. due 3 J^'TZZ,t\,» heu*. 
«• Si^J^SSo«5on £1186 6.. ll<»- f»> %mM^^>^' 

^*' /Tl!-r«n-ii«. ^ ♦ j; «pr ocat per 



IC KeqMP* **^* . _^ 

neroaifcpe' ■■■■•" ,„^ ««« v«.ar hence at 6 per oeai- p^ 

^1 1 Tlie^eooiifc on a sum dae one year iiw»^ 

^r^f^I^ of a book in 24,., and 25 aw «>ld for ^ 

whai S^^er ce^L^ f<^^t is allowed ? ^ ^^^^ 

A kJ^\sa:^ goods at noon every ^ » **rj * ^j^e average 
♦^ii ^S^lS^foUowiBg New YearVj B*y. ^^ ^ ^^ find 

euriomer. _ -- ^^^^, ,nd 

iAa CoionssioH, ISSUM5CE, Bwwra^o*. «*•» ■" 

COKB88IOH is paid to an ageut f or to^«^ ^^ ^g^^ ^ p.y«8 

Xi/i /»M«ra«M secures a «nm 3* derth «« •" 
aa aiinual pieminm. document ot agreeme" 

The mcy of Insurance i. j^e le^ Kif,S^pay»«-* « ««^^^ 
between the parbeeoonoctned. The^f ^^.e value ot 

Tngurance from tea ruK, <»^ ^_ 
theWgo or yeBsel for one voyage only. 

1A4. ToJindthe^fni..ion,¥. o, po.o«vt.f 

Tt,TOE.-Jn8t proceed a« m 8""?^* " ^j, at £* 6.. 8<<. P» 
S. mat i. the ix^oraBOO o- £863 ^.^^^ ^^ 

In this example Y.«»«J'^^/7oO ^— 4- 

the rate, and then dxvuU by 100. ^^ ^g^ ^ 
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Ex. 2. What is the brokerage on £7860 16«. Sd., at 5^. per cent I' 
Here 5g- _ g _:' i . hence we ^ *• ^' 

divide by 400 for the answer. £7360 *. _^— _ 

1 6*. 8rf.'-^400 =£1 8 8*. Ojrf. Ans. Or, 6 = :J = 1840 4 2 

since 5«.=£i-, we have, — ^ , ^ 

* 1,00 = £18 8 Oi Ahs 

XXXVI. 

1. What premium must be paid for insuring goods to the amount of 
£6500, at 6 per cent ? 

2. What is the brokerage on £3964 14«., at 159. per cent ? 

3. What is the commission on goods worth £767 14*. 7dL, at 7^^ per 
cent ? 

4. At 28. 6d, per cent, what will be the brokerage on £4500 ? 

5. Calculate the brokerage on £3907 10«.) at 2s. 6<f. per cent 

6. What is the premium of insurance, at 5 per cent., on goods 
north £410 10*. ? 

7. A person aged 26 insures his life for £2340, at £2 9«. 6(2. per 
cent. ; what annual premium must he pay ? 

8. A merchant insures a cargo whose value is £4500, at 5 per cent; 
for what sum should he insure so as to cover both the loss of the cargo 
and premium ? ^ 

9. How much must be insured on goods worth £1805, at 5 per cent, 
so that the value of the goods and the premium may be repaid in case 
of loss ? 

10. What is the premium on a policy of £2475, on a life of 24 
years, at £2 2«. 4d, per cent for that age ? 

11. What is the commission on £998 16«. 8(f., at £7 I2s, 6dl per 
cent? 



EQUATION OF PAYMENTS. 

14S. When a person owes several debts payable at dif- 
ferent times, to find the time at which the whole might hf* 
paid without loss to either party. 

EuLE. — 1°.- Multiply each debt by the time which should 
elapse before it will become due. 



* If £100 were insured, only £95 would be actually received, since £5 premium wa^ 
paid; therefore the iniurance for £100 will cover a loss of £95 only. Now, if ar 
insurance for £100 covers a loss of £96, what insurance will cover a loss of £4600 ? 
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2'. Then divide the sum of the products by the sum of 
the debts. 

Various Departments. 

Ex. 1. Find by any role with -which you are acquainted the sum 
which^ paid one year hence, will be an equivalent for £200 due now, 
and £600 doe at the end of two years, the rate of interest beiag £5 per 
cent. 

The present yalne of £600 dne two years hence is £545^ : then the 
interest of £200 + £545^ for a year « £37-^ ' therefore 200 + 
545^ + £37ft=£782 Us. 6^ Ans. 

Ex. 2. One person owes another £50, payable in 6 months ; £60 
payable in 8m. ; and £90, payable in 4m. : at what time may all be 
paid without loss or gain ? 

Here the sum of the products is 1140, which, 50 x 6»300 
divided by 200, the sum of the debts, gives 6*7 60 x 8«480 
months. 90 x 4 « 360 



2,00)11,40 



Ans. 5*7 months 

XXXVII. 

Various Departments. 

1. Explain any rule with which you are acquainted for determining 
' Equated Time of Payment,' reckoning either shnple or compound 
interest, and apply it to find what sum paid two years hence will be an 
equivalent for £100 due one year hence, and £500 due three years 
hence, the rate of interest being 5 per cent. 

Not Proposed. 

2. If I owe my friend £80, payable in 4m. ; £70, payable in 6m. ; 
£90, payable in 8m.; and £120, payable in 10m.: in what time may I 
pay him the whole debt at once ? 

3. Required the equated time for the payment of three debts : one, 
£700, payable in 6m. ; another of £800, payable in 9m. ; and a third 
of £600, payable in 10m.? 

4. A debt is to be paid : ^ at the end of 2m. ; j- at 4m. ; and the 
remainder at 12m.: what is the equated time for the payment of the 
whole? 

5. One-half of a debt of £2000 is payable in 10m. ; ^, in 12m. ; }, in 
16m. ; and the remainder, in 20m. ; when might the whol6 be paid at 
one* payment? 
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THE STOCKS. 

At any time when Qovernment cannot obtain money by ordinary 
taxation, equal to the exigencies of the State, it contracts a loan, at 
Bomejixed rate of interest, making an entry in the Bank books that 
each lender owns so much of the National Debt as stands opposite 
his name. When raising a new loan Government advertises that it 
is willing to borrow the amount in certain specified sums, at a certain 
iixed rate of interest ; and intending lenders forward tenders of the 
sum in cash they are willing to pay to become a national creditor, 
for each £100. The amount of Stock one possesses can be sold or 
transferred like any other property, the purchaser having his name 
entered in the Bank books, and receiving the usual half-yearly 
interest, or dividend, as it falls due. The whole amount of money 
borrowed by Government, and on which it guarantees interest, ia 
called the Nationix Debt.* 

Borrowed at various rates of interest much inconvenience arose in 
consequence, and an average rate (3 J) was made in 1757 by the 
** Consolidated Annuities Act ; " hence the term ** Consols." In 1821 
the late Sir K. Peel reduced the interest on £140,000,000 of the 
National Debt from 5 to 4 per cent. ; and in 1824 a further redaction 
was effected on a portion of this Stock from 4 to 3J per cent. At the 
present time the rates are 3 J, 3, and 2^ per cent. 

Exchequer Bilh are a kind of Promissory Notes issued by the 
Exchequer to meet some temporary expenditure unprovided for iu 
the Annual Estimates, the interest being usually 2d, per cent, per 
day. When afterwards it is found inconvenient to pay them o£^ 
tiley are *^ Funded," i.e., converted from a floating to a permanent 
debt. Hence a holder of Govenmient Stock is said to have money in 
the Funds. It is obvious that if the rate of interest for money in 
mercantile transactions, and the stability of the State remained 
invariable, the price of £100 Stock would remain the same ; but as 
the value of money, like the value of any other property fluctuates, 
and as the most stable Governments are subject to political perturba- 
tions affecting their credit more or less, the price of Stocks varies 
from time to time. Notwithstanding the enviable stability of the 
British Empire, the announcement of the Mutiny at the Nore, May 

* The Bank of England, projected by William Paterson in 1793, was established 
the following year, and lent at 8 per cent, its capital, consisting of £1,200,000| to the 
GK>Termnent, tnen greatly embarrassed. This sum, with 8 millions to which the 
£1,800,000 belonging to the London merchants, which Charles n. seised and 
appropriated in 1672, constituted the original National Debtf which increased from 
time to time. ?or instance, in the tembie straggle against the first Napoleon, we 
expended abont 660 millions % and the Russian war, IfiM-S, cost th« GovenuMot 
about SO millions. 
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l798y was followed by an extreme depression of the 3 per cents, to 
47^. When, trade is dull, there is a disinclination to employ capital 
in new enterprises, money is likely to lie in Bank, the rate of interest 
to become very low, and the Funds to rise. On the contrary, when 
trade is flourishing, a speculative spirit pervades society, money is 
usuidly invested with cheerfulness, and the Funds are lilcely to fall. 
If, however, dull and depressed markets continue for some time, 
money will gradually become crippled in circulation and even scarce, 
giving rise to a feeling of discontent, which results in a general fall 
in the price of all Stocks. As a seller of Govei^iment Stock or of 
shares in public companies is not likely to know a purchaser, and as 
certain formalities are necessary to render the transfer legal, a num- 
ber of persons called Stockbi'okera^devotoB their time to this class of 
agency, charg^g 2s* 6d. for the sale or purchase of £100 Government 
Stock, lOs. per cent, on the price of Hallway Stock, and a sum fixed 
by the Stock Exchange for the sale or purchase of shares depending 
on their cash value. In most companies, with the exception of 
Kailways, only a portion of the capital is actually paid by the Share- 
holders, say £10 or £20 out of £50 or £100, and on this sum the 
interest is of course always calculated. Every shareholder, however, 
is liable, in the event of the company becoming insolvent, for the 
remainder of the impaid capital on his own shares, or at least for fv> 
much of it proportionately as will liquidate the company's debts. It 
is evident that such a practice, within certain restrictions, combined 
with a wealthy and ef&cient directorate, is calculated to inspire con- 
fidence in a company. When a company has been some time in 
operation, and when its business has become moderately developed, 
an increase of capital, in most instances, becomes necessary. This 
increase can be effecteid by making a *^call" on the shareholders to 
pay a certain sum on each share, or by issuing a number of new 
shares at a price considerably below what they would bring in the 
open market, to each shareholder, giving him one new share for every 
three or four old shares in his name. When Railway and some other 
companies have expended all their capital, and require more money, 
they usually raise it by what are called preference shares, t.^., they gua- 
rantee the payment of their interest by a first charge on their earnings. 
Additional capital is often raised by giving the lenders still greater 
security, such money being usually termed debentures, obligations^ ^e. 
Hence it frequently happens that the capital or paid-up Stock of a 
company consists of several distinct portions, some of which are 
valuable, and others almost worthless. Irrespective of the causes for 
variation in price of Stock, above enumerated, may be mentioned the 
approach of the time for the payment of the hsdf -yearly (or in the 
case of some good mines, &c., the quarterly) dividend to which the 
purchaser is entitled if he buy before a certain date. Dividends are 
usually paid to the shareholders by cheques or orders on the company's 

• The wisdom of our forefathen rendered **8todgobbiiig" illegal, t.«., buying 
and Belling for a zise or a fall, witiiout contemplating an aetuai pmmase or sale, 
but merely receiving or paying the "difference" on the *' account" day^ whidi 
occurs twice in every month. Snt the restrictions were removed by a five-lme Act 
of Parliament passed several years ago. A buyer for a rise is tenned a **taaIU'* 
and one for a fall a *< bear." The ''aoooout" in Gnvsolii is monthly. 

I 
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bankers ; and in case of Foreign ZoanSy which are usually payab'e 
after a certain period, there are eoupona attached to the bond^ one ot 
which becomes payable half-yearly, according to date. 

DiviDSNBS. — The dividmd is the amount of interest paid on stock 
or shares : hence when the time of its payment approaches the stocks 
virill rise : hence also the meaning of the letters ' £fX. Div.' or ' x. d' 
(exclosiye of dividend), which are attached to the price of shares in 
newspapers. When £100 stock sells for £100 cash, it is said to be at 
par ; when it sells for more than £100 cash, it is at a premium; and 
when it seUs for less than £100 cash, it is at a discount. 

In Ireland, when a person buys Government Stock, he must pay 
the seller the portion of dividend that has accrued since the previoos 
time of payment. On the 3 per cent, consols, the dividends are paid 
t>n 5th January and 6th July, and on new threes on 8th of April and 
1. 3 fh October. 

143. PU RCUASES AND SaLES OF StOCK. 

Ex. 1. How much slock can a person purchase in the 3 per cenis. 

U 92^ for £6457 lOs., brokerage included? 

liere£92i + i (the brokerage) <=:C92^, the sum which will pnrchasi 

«,^« , ^ £6457 10x100 , 

£100 stock: then g^r «stheamountwhich can be purchased 

c ^i,AK>,L 6457^ X 100 \S^^\)^ X ^ X 100 ,_,. . . , 
for£6457j= ^j y^SixS^- ' ^^^'' " ^°"»^ 

by reducing the two mixed numbers, 6457^ and 92| to improper frac- 
tions, and writing the denominator of the former below and that of the 

latter above the lme)=iSl^-Jf ^35 x 2 x 100=£7000. Atu. 

By statement, 92} : £6457 10::£lOO : £7000. 

Ex. 2. How much will a person receive for £7000 in the 3 per 
»;nts. at 92|, brokerage ^ per cent? 

Every £100 stock will realise £92f — ^ (^tne brokerage) « £92^ : then 
£7000x92* X^^^xl85 
Too — ~ {(i^x3^ ' ""^^ ^ ^®^ «£6476. Ana, 

xxxvin. 

Find the amount of stock which can be purchased by investing :— 

1. £6802 in the 3 per cents., at 76. 

2. £6129 in the 4 per cents., at S5^. 

3. £5048 in the 3^ per cents., at 78|. 

4. Uow many shares can be purchased in the Midland railway {or 
£14701. 10*., at 148J. 

5. How many Bank 'shares can be purchased for £4600 at 2S^, 
brokerage \ per share ? 



STOCKS. 171 

Find how much sterling money will he realised by selling : — 

6. £1850 in the d| per cents, at 87}. 

7. :6l200 in the 4 per cents, at 92|. 

8. £1550 in the 3 per cents, at 75|. 

9. £4770 Bank stock (£10 shares) at 35}, brokerage (}) included. 
10. £6850 in railway shares, at 76} per cent. 

149. Incoxb of Intestmentb. 

Ex. 3, What yearly income will a person secure by inTcstinf: 
€1991 15s. in the 3 per cents., at 96|? 

Here 96| gives £3 income, whence 96| : 1991} : £3 

771 .7967..„ 
_ __..3. 

IB 7967 47802 ^ 

m ^ T~ ^ ^ =-yyj-=£62. Ans. 

Kx. 4. How much should a person invest in the 3} per cents, it 7fK 
to secure an income of £154? 

Every £78 invested secures an income of £3 10^.: hence, 

£3 iO : £154 :: 78 

2 2 



44 X 78 »£3432. Am. 

What income will arise jfrom investing :— 

11. £2560 8«. 9d. in the 3 per cents., at 72}. 

12. £2392 168, Sd, in the 3 per cents., at 73f. 

13. £3963 4s, 9^d. in the 4 per cents., at 98|. 

14. £4374 •12«. 6(L in Railway shares, paying 5 per cent., at 110^ 

15. £1128 Ss, 9d, in Union Banks, at 28}, including brokerage, and 
paying £2} per share. 

ISO. Rates of Interest. 

Ex. 5. What is the rate of interest when the 3 per ceuts. erf 
at 80? 

Here £80 gives £3: hence £100 will give 

100x3 300 _3 . 
80 80 * 

What rate of interest per cent per annum will be received by inveftt- 
ing:— 

1 6. In the 3 per cents, at 84 : 4 per cents, at 90. 

17. In the 3} per cents, at 88 : 4 per cents, at 96. 

18. In railway 5 per cent preference shares, at 105|. 

19. In £10 shares Bank stock, paying 12 per cent, at AO. 
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151. The transfers of stock may be worked by Compound 
Proportion, as below. 

Ex. 6. A person transfers his capital from a 3i per cent, stock 
at 77 to a 4 per cent, stock at 93| : find the increase or decrease pei 
cent, in his income. 

3^: 4:: 100 
m : 77 

Here we take £100 u 

A A 1AA o o i/»AA ^ first income. Now, 

4 X ## X 100 X 2 X 2 ICOO u x-- r • *_ «. 

^' ^ ^^ • by transferring from a 3^ 

f X /flf 17 ' to a 4 per cent, stock, a 

17 person must increase his 

income if the prices of both be the same ; but he pays 93) for the 4 

per cents, and only gets 77 for the 3 per cents., consequently his 

income will be less in the ratio of 93) : 77 ; hence the reason of the 

statement : in every case the income will be in an inverse ratio to the 

prices of the stock. We find 94^ his income after the transfer, 

therefore he loses 100 — 94 ^V = Sir per cent. 

Ex. 7. A person sells £7300 out of the 3 per cents, at 96, and 
invests his money in railway 5 per cent, stock at £106 13s. 4d. : find 
how much his income is increased. 

£7300 X 3 

First income = « £219 

100 
3:5:: £219 
106| : 96 

3 

^^ X / X 219 X ^ 657 
« — =r £328 10s. 

10 
2 

/. Increase in income « £328 10s. - £219 - £109 lOs. 
The reason for this statement is precisely the same as that given for 
the statement of the previous example. 

Ex. 8. What must be the market value of 5 per cent, stock in 
order that after deducting the income-tax of 64: ^ the pound it may 
yield 4) per cent, interest ? 
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4| : 5 :: 100 In this instanoe, if we 

240 : 234 bought £100 stock for £100 

26 cash, we would receive 6 per 

5x;2r^^xlO^ 1300 cent, interest ; but siDce we 

yy-j X d 12 o^v receive 4% per cent 

12 1 interest, the price of £100 

stock must be more than £100 cash ; hence the reason of the first ratio 

4^ : 5. But in order to be able to aflford to pay the income-tax we 

must pay less for the stock in the ratio of £1 to 19s, 6d. or 240 : 234. 

Ex. 9. ** Compare the rates of interest obtained by a person in- 
vesting in the 3 per cents, at 82J with that obtained by investing the 

tame sum in the 3i per cents, at 93i." 

3 
Interest of £1 in the 3 per cents. ■« — 

82]^ 

3 3i 6 7 17 15 

• Required ratio = : — = — : — « 6 x /?^ i 7 x //^ - 

" ^ 82i 93i 165 187 

o 5 

? X 17 : 7 X /^ - 34 : 35. 

Ex. 10. In a certain railway the total capital is £700,000 : in ad- 
dition to which the company borrows £98000 preference shares at 6 
per cent., and £60000 debentures at 4| per cent, per annum. The 
annual receipts are £95208 6s. 8d., and the expenses are 60 per 
cent, of the receipts i what dividend will the shareholders receive 
after laying aside £1,000 as a reserve fund? 

2 57125 

fi^^mm 114250 

100 : (100 - 60) : : 95208^ : = 

/;2^;zJ X 3 3 

1 
^ 38083) cash after deducting the expenses. 

Interest of £98000 at 5 per cent. - £4900 

„ 60000 at 4J „ - 2850 

Reserve ....-• 1000 

£8750 



N 
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Now £700000 : 100::(je38083j-£8750) : M^||^=?? = 4^. An. 

J£ducatwn and Constabulary Offices. 

20. When the 3 per cents, are at 89}, how much can be bought kit 
€540, allowing for commission ^ per cent upon the stock bought? 

21. A person who has £2954 in the 3 per cents, at 80}, transfers hu 
capital into the 4 per cents, at 98 : find the alteration in his income. 

22. When the 3 per cents, are at 9 If, find how much can be bought 
for £540, allowing } per cent, for commission upon the stock bought 

23. A person sells £5000 consols at 94|, and on their rising he seUs 
£5000 more at 95§; on their again rising, he buys back the whole 
£10000 at 96. What does he lose on the transaction? 

24. A person sells out of the 3 per cents, at 96, and invests his 
money in railway 5 per cent stock at par: find how much per cent 
his income is increased? 

Inland Reventu. 

25. A person sells £7500 railway stock, which pays C per cenL ai 
.JL20, and invests half the proceeds in the 3 per cent consols at 96, and 
the other half in the South Eastern stock, which pays 5} per cent at 
BO. How is his annual income affected? 

VarioiLs Departments. 
.26. A person who has £1475 in the 3 per oents. at 75^, transfers ii 
to the 5 per cents, at llOf: what is the alteration in his income? 

27. A person invests £9075 in the 3 per cents, at £90}, and on their 
rising to 91 transfers it to the 3^ per cents, at 98} : how is his aimaal 
income affbcted ? 

28. If the 3} per cents, be at 91, how much must I invest in them 
in order to have a yearly income of £932, after paying Id. in the 
pound income-tax ? 

29. A person invests £9075 in the 3 per cents, at 90}, and on their 
rising to 91 transfers it to the 3} per cents, at 97} : what increase doei 
he make thereby in his annual income ? 

30. A person sells £6000 3 per cent consols at 92^, and inTesU 
this sum in railway stock, paying 5} per cent at 103}. Find how hii 
income is affected (neglecting fractions of a penny). 

Admircdty. 

31. A person sells £8000 3 per cent consols at 92|, and invests the 
proceeds in railway shares (paying 5 per cent) at 102 : how much is 
his income increased? 
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Various Departments, 
»i2. If a person buy 3 per cents, at 92, and af fcer recemng 6 months' 
dividend* sell out at 93, paying ^ per cent, brokerage in each case, 
what rate of interest per cent, per annum has he for his money ? 

33. A person invests in a company at such a price that when the 
annual dividend is 4s. 9d. he gets 5 per cent, for his money ; find the 
rate of interest per cent, when the dividend is only 2s. 9d. 

34. A person sells out of the 3 per cents, at 86i, and gets £3400, 
if he invest one-half this sum in the 4 per cents at 97, and the re- 
mainder in the 3^ per cents at 94, find the alteration in his income. 

35. A person pays on 1st January, 1867, £100 for 50 shares of £5 
each in a Joint Stock Company; on 1st February, 1868, he pays a 
call of 10s. per share, and on 30th June, 1868, the company is wound 
up, -when he must pay a call of 15s. per share. Find how much he 
loses if, instead of this, he had placed his money at interest at 5 per 
cent, per annum. 

36. What sum would be saved annually if the interest on a public 
debt of £8000000 were reduced from 3^ per cent, to 3 per cent; ? IF, 
in consequence, the price of this stock fell from 101 to 95f, how 
much would the whole property of the fundholders be diminished ? 

37. A company, whose capital is £2500000, pays 6^ per cent, per 
annum to its shareholders, clear of income-tax at 4d. in the pound ; 
find the total annual receipts, the expenses being 60 per cent, of the 
gross receipts. 

38. How much must a man invest in the 3 per cents, on the birth of a 
child, that the stock and accumulated dividends may amount to £10000 
when the child comes of age, if he buy at 92^ and sell at same price ? 

39. *' A landlord has an estate that brings him in £4,000 a year ; 
but this income is liable to deductions for rates and repairs to the ex- 
tent of 15 per cent. : if he sell the estate at 24 years* purchase on the 
gross income, and invest in the 3 per cents, at 97i, how will his in- 
come be affected ?*' 

40. A person has £500 a year from shares in Water Works, which 
pay 10 per cent, dividend ; he sells so many of these shares at a pre- 
mium of 50 per cent, as when the proceeds are invested in the 3 per 
cents, at 90 bring him £200 a year ; what income has he from the 
remainder of his shares ? 

41. The receipts of a Bailway Company are apportioned as follows : 
48 per cent, for working expenses, 10 per cent, for the reserve fund, a 
guaranteed dividend of 5 per cent, on one-fifth of the capital, and the 
remainder, £32000, for division amongst the holders of the rest of 
the stock, being a dividend at the rate of 4 percent, per annum ; find 
the capital and the receipts. 
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42. Compare the 3 per cents, at 89f, and railway shares paying 5 
per cent, at 102f ; compare also Midland Railway shares paying 7} 
per cent, at 149f and North-Easterns paying 9 per cent, at 180^. 



PROFIT AND LOSS. 

152. When a person sells an article for the same money 
which he paid for it^ he has no profit: when he sells it for 
twice its cost he gains ' cent, per cent.' If an article he 
sold for half as much more as was paid for it, the gain is 50 
per cent., that is, £50 on every £100 of outlay : if sold for 
one-fourth as much more than its cost the gain is 25 per 
cent., and so on. It is also evident that, if half the nnmher 
of articles be sold for what the whole cost, the gain on them 
is * cent., per cent.' If three-fourths the number of articles 
be sold for what the whole cost, the gain is 33^ per cent.; if 
^ of the number, the gain is 25 per cent. : if f , it is 66| per 
cent., and so on. 

The method of solving questions in this rule will be un- 
derstood from the following examples. 

Various Departments, 

Ex. I. A person haying £5704 ISs. 4^cL lays out one-third in goods, 
which he sells for £23\B 5s. lOd. : how much has he at last, and how 
oiuch has he gained ? 

£ s, (L 
From 5704 18 4^ his capital 
Take i of it-^^lQOl 12 9^ 

Cash remaining ^5803 5 7 

Selling- price of goods ^2316 5 10 
First cost of same « 1901 12 9| 

His gain » 414 13 0^ 
Original capital i»5704 18 4} 

£6119 U 5 sum he has at last ilju 
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Education Office (London), 

Ex. 2. If 20 lbs. 4 oz. of tea at 6*. lOd, per pound be mixed witb 
16 lbs. 6 oz. at 45. 3d. and 35 lbs. 6 oz. at 6«. 8(/. and the mixtare be 
sold at 6*. per pound, nrhat will be the gain or loss,' and what the gain 
or Iocs per cent. ? 

£ 3. c/. 
20 lbs. 4 oz. @ 5s, 10(7. =s 5 18 1|^ 
46 lbs. 6 oz. @ 45. 3J. B 9 17 1} 
35 lbs. 6 oz. (g) 6«. 8d. =11 15 10 

102 lbs. prime cost of =27 11 0| 
Again, 102 lbs. @ 6*. =30 12 

Subtract first cost and the gain is £3 11| 
For the gain per cent, we have, 

^27 u Of : 100 :: £3 iif 

8 8 



220 8 5 
20 



4408 
12 

52901 



24 7 7 
20 

487 
12 

5851 
100 

52901)585100 (:gll U 2|gJ}<i. .te. 
581911 



3189 
20 

63780(1 
52901 




130548(2 
105802 

24746 



C2901 



Customs and Excise, 
iffx. 3. By selling cloth at the rate of 12*. per yard £15 per cent. 
.ras gained. What per cent would be gain«d when it was sold at the 
rate of 10«. 6d, per jai'd t 

I 2 



-I 
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Here we have 12 : 116 : : 10| • 

or 8:115:: 7 : il|^7=?25=iooi; 

then lOOf — 100=1=: 12*. ed. Ans. 

In the above example \2s, and £115 form a ratio, because they botL 
express selling price at the same rate per yard. 

The learner will do well to remember that the irain or loss per ceot 
is always calculated upon the prime or first cost 

XXXIX. 

1. How must butter be sold which cost £3 I As. per c^vt. to galu 16 
per cent.? 

2. A merchant sold 200 yards of cloth for £75, and gained 15 per 
cent ; what did the cloth cost him per yard ? 

3. If 10 per cent, be gained by selling batter at £S Bs, 8<f. per cwL, 
what will be gained per cent, by selling it at 7|(£. per lb. ? 

4. Bought 4 packs wool, at £130 10«. each, and sold the whole at 20 
per cent, profit ; what was the selling price per pack ? 

5. A person sells a horse for £60, and loses 20 per cent., while be 
should have gained 12 per cent. ; how much did he pay for the horse, 
and what is his entire loss ? 

6. If I sell cloth at 15s. per yard, and lose 10 per cent, what should 
be the selling price per yard to gain 18 per cent. ? 

7. What is gained by selling 178 cwts. 2qrs. 14 lbs. of beef at e^d. 
per lb., which was bought at £2 13». 4d. per cwt. ? 

8. By selling 178 cwts. 2 qrs. 14 lbs. at 6^. per lb., I gain 13} per 
cent ; what was the first cost of the whole? 

9. How much goods bought at 7^d. per lb., must be sold at a gain of 
£6 138, 4dL per cent, to gain £68 12«. 3d.? 

10. Bought 500 stones of sugar upon which I gained £14 11«. bii, 
and found I had gained 12^ per cent ; what was my buying and 
selling price per stone ? 

11. If 23 lbs. at 28. are mixed with 27 lbs. at 3«. and the mixture it 
sold at 2«. 9d, per lb., what is the total gain, and what is the gain per 
cent on the money laid out ? 

12 (a). A merchant bought 80 yards of cloth. If yards wide, at 15*. 
per yard ; but the cloth having been wot, shrunk 5 per cent, in length 
and 6 per cent in width. At what rate per square yard must he sell 
the remainder to gain 12 per cent, on his outlay? 
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Various Departments, 

12. By selling an article for £9 109. the seller loses 5 per cent, on 
his outlay ; what would be his loss or gain per cent, if he sold it for 
^11 17«. 6dL ? 

13. A grocer buys 3 cwts. of sugar at 5d. per pound, and 7 cwts. at 
6 Jc/. ; he sells 5 J cwts. at 5j</. per pound ; at what rate per pound must 
he sell the remainder in order to make 50 per cent, on his whole 
outlay ? 

14. A person buys teas at Ss, and 4^. the pound, and mixes them in 
the proportion of 4 to 7 ; what will he gain per cent, by selling the niix- 
ture at 45. 2d. per poimd ? 



AVERAGES AND PERCENTAGES. 

153> ' An Average is a mean or medium of two or more 
quantities/ and is usually found by dividing the sum of the 
quantities by the number of them. A percentage is a com- 
parison of the gains or losses in trade, the increase or de- 
crease in population, &c., with 100 as a common standard. 

Education and Constabulary Offices. 

Ex. 1. Find the average of 17^, 25 J, 96g, 10, 0, 42 J, 56 ; and ex- 
press the fractional part decimally. 

17i 
25i 

96| . 
10 

42} 
56 

2471 = 247-875 
Then 247 -875-^-7 the number of quantities = 35 -4 10714285 Ans. 

' Ex. 2. In a certain office there is one person receiving £2000, two 
who receive £1100 each, six who receive £400, twelve who receivd 
£200 each, and eighteen who receive £90 each ; what is the average 
ineome of the persons employed in the office ? 
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The total salaries of all is lx2000»*aO0C 

£10620, and the total namber of 2 x 1100»2200 

persons employed is 89 ; hence 6 x 400^2400 

the reason of the annexed opera- 12 x 200 » 2400 

tion. 18 X 90»1620 



39 39)10620 

78 C^272 6s. \\iiJb»i 

282 
273 

90 

78 

12 
20 

89)240(6 
234 

6 
12 

89)72(1 
39 

S3 

— (=H) 
39 

India Office, 

Ex. 3. In 1858 the Talue of £100 tithe rent charge, reckoned on the 
average price of com in the 7 years immediately preceding, was £105; 
in 1859, reckoned in the like way, it is 3 per cent more. If it were 
reckoned on the price in 1851 only, it would be but £69. What would 
it be if reckoned on the price in 1858 only ? 

seyen yean. 
1851' 
1852 
1853 

1854 "£105 average. 

1855 Total for these seven year8«105 x7«£735. For (ke 

1856 7^1^ 13^1 ^t was £69 ; therefore for the other six yeaif the 
I857J total was £735-£69s£666 (1852—57 inclusive). 

Again, total for 7 years (1862-68) - 108 x 7 " 766 ; 
.', the average for 1858 » 756 - 666 ^ 90. Ana. 
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£x. 4. The populations of 3 towns in the year 1841 wore 20325, 

41iK)4, and 6117; Imd in the year 1851 they had increased respectiyely 

9, 10, and 12 per cent. ; find the average population of the 3 towns in 

1851. 

^PZ^^ X 109 813 X 109 
The populatien of the first in 1861 was — — 

/^^ 4 

22154*25. 

41304 X no 

The population of second was = 413 04 x 110 * 

100 
45434-40. 

6117 X /// 6117 X 28 
The population of the third was 



6851*04. 



^pfi 25 



Then 22154*25 
45434-4 
6851*04 



3)74439-69 Total population in 1851. 

24813-23 Average pop. in 1851. Ana. 
Ex. 5. " A merchant sells 49 quarters of corn at a profit of 7 per 
cent., and 84 quarters at a profit of 11 per cent. ; and if he had sold, 
the whole at a profit of 9 per cent, he would have received £2 10s. 9d. 
less than he actually did; what was the price he paid for the com ?*' 
We have seen (Art. 162) that an increase in price corresponds to 
an increase in quantity. Now, increasing 49 qrs. by 7 per cent., we 
have :— 

49 qrs. x 107 

« 52-48 qrs. 

100 

Increasing 84 qrs. by 11 per cent., we have : 

84 qrs. x 111 

« 93-24 qrs. 

100 

Again increasing (49 + 84), according to the conditioni of the 

question, 9 per cent, we have : — 

133 X 109 

49 + 84 « J33, and 144*97 

100 

Now, the sum of the first two results should exceed this result by 
a quantity corresponding to the decrease in price, that is 
(52*43 + 98*24) - 144*97 « 145-67 - 144 97 « 7 = £2 10s. 9d. 
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Therefore £2 lOs. 9d. « -^ of the price per qr. 

£2 10 9 X 10 £25 1 6 
V Ans, « = £3 128. 6cL 

7 7 

Ex. G. *'lf the increase in the number of male and female crimi- 
uals be 1 '8 per cent. , while the decrease in the number of males alone 
is 4*6 per cent., and the increase in the number of females is 9*8 per 
cent., comx^are the number of male and female criminals, respec 
lively." 

Every 100 male and female criminalB increased to 101 *8 ; but every 
100 males decreased to 100 - 46 = 95 4, that is 101*8 - 95-4 = 64 
below the per-centage average. And every 100 females increased to 
109*8, that is 8 above the per-centage average. In order to make the 
increase counterbalance the decrease, we must have more males than 
females in the ratio of the differences just found; that is males: 
females :: 8:6*4 = 80:64 or5:4. 

XL. 

Education Office (^Dublin) 

1. If by selling wine at 1 5s, per gallon I lose 10 per cent, at what 
price must it be sold to gain 15 per cent f 

The foUowing have been proposed tn Education Offices (^England ana 
Ireland) and the Constabulary (Ireland), 

2. find the average of 13, 27, 0, 32, 106, 86 ; and express the frac- 
tional part decimally. 

3. The population of five parishes being 1236, 452, 364, 516, and 
3430 respectively, find what the population of a sixth parish must be 
iu order that the average population of the six may be 1256*5. 

4. A person has } of a ship worth £3484 which is insured for 9 If per 
cent of its real value ; what would he lose in case of the ship being 
lost? 

.*>. The population of 3 towns in the year 1841 were 21326, 42324, 
and 6706 ; and in the year 1851 it was found that the first two had io- 
creased 12 and 10 per cent respectively, and the last decreased 18 per 
cent ; find the average population of the 3 towns in the year 1851. 

6. If a person sells 22 articles for the same money which he paid for 
36, what does he gain per cent on his outlay ? 

7. Find the average of 13, 27, 0, 46, 72, 86 ; and express the frac- 
tional part decimally. 

8. If goods which were bought at £2 5s, lOd, per cwt be sold at 
£2 \\8. Ad, what is the gain per cent ? 

S». If by selling an article at £\ 1«. 9(2. a pound I gain 16 per cent 
on my outlay, what was its prime coAt > 
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10. What is the premium on a. policy of insurance for £9626 11«. 3d. 
at £2 I2s. per cent? 

11. A grocer buys 3 cwts. of sugar at 6d, per pound and 7 cwts. at 
6^<f. ; he sells 5j[ cwts. at 5^d. per lb. ; at what rate must he sell the 
remainder to make 25 per cent, on his oatlay ? 

1 2. An army lost 18 per cent, of its strength by disease and desertion, 
and then lost 14 per cent of the remainder in battle ; the number then y^ 
remaining was 84624 ; of how many did the army originally consist ? ' 

13. In 1841 the population of Great Britain was 21476000, and that 
of Ireland 7310000. In 1851 the former had increased 8*45 per cent, 
and the latter had decreased 12*5 per cent. Find the increase percent. yC 
in the population of the whole kingdom. f 

14. A ship valued at £14500 is insured at £3 IQs. per cent, and her 
cargo, valued at £32000, is insured at £5 per cent. Find the whole cost 
of insurance. 

15. Having given the following table: 



Length of Rail- 
way in England 
iu 1849. 


Number of 


Miles. 


First Cls. Passengers. 


Second Class. 


Third Class. 


4355-5 


6186899 


18844152 


24848312 



Find (1) the average number per mile of each class. 

16. (2) the percentage proportion of each of the three classes. 

17. What per centage is 25 of 35 ? 

18. What per centage is 210-5 of 21-05? 



INVOLUTION. 



154. If a number be multiplied by itself, the product is 
called the second power or square of that number. Thus, 
6 X 6=36 ; 36 is the second power or sqtuire of 6 : and since 
10xlO=JOO; 100 is the square of 10. The numbers 6 
and 10 are said to be involved^ and are called roots in re- 
ference to their powers : 6 is the square root of 86. 

If the sqttare or second power of any number be multi- 
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plied by its root^ the product is the third power or cule of 
that number. If the third power be multiplied by the root, 
the product is the fourth power, and so on. 

Thus, 36 X 6=6 x 6 x 6 = 216, the third power of 6 ; and 
4x2»«2x2x2 =8, the third power or cubeo£2; also 8 
x2=16, the fourth power of 2. 

The number of times a root is to be taken as factor is 
indicated by an index, which also points out the power 
or degree to which the root is to be involved. Thus 
we8ay63«=36; 2* =4; and 63=216. 

155. To raise a number to any power, multiply the num- 
ber by itself, and this product again by the number, and so 
on, until ^e number has been used as multiplier a time less 
than the index. The second power of a number when mul- 
tiplied by itself gives the fourth power. The second power 
multiplied by the third gives the fifth, and so on according 
to the sum of the indices of the powers multiplied. 

Ex. 1. Raise 8 to the fifth power. 

Here, 8x8 = 64, second power; 64x8»512, the tbird power; 
512 X 8«4096, the fourth power ; 4096 x 8 = 32768, the fifth power. 

With fractions, raise their terms to the required power, 
and write the result as a fraction. Or, reduce vulgar frac- 
tions to decimals, and raise the decimal to the required 
power. It will generally be most convenient to reduce 
mixed numbers to improper fractions, before multiplying. 

Involve the following to the powers indicated by their 
indices :^ 

XLI. 



1. 22«, 


do«. 


A. 44^ J«. 


2. •04«, 


S-5«. 


5. 36», 20». 


8. 15\ 


1-058, 


6. 367% 19*. 


7. lS», 


•27*,* 1-83'. 


8. «'. f. 


9. 1 4S 


3 23076»«. 


..i'^'n 



w 



BYOLUTIOK. 185 

EVOLUTION. 

156. Evolution is the finding of roots when any power of 
these roots is given. 

The second powers of the first ten numbers are 1, 4, 9, 
16, 25, 36, 49, 64, 81, 100; therefore all square numbers. 
thsit is, those whose roots can be exactly found, must end 
either in 1, 4, 5, 6. 9, or 0. 

The sign ^/, when placed before a number implies that 
the square root of that number is to be taken : thus, a/36= 
6; ^/ 100= 10. 

The extraction of any other root is indicated by writing 
its index within this sign : thus, for the extraction of the 
third root, write, -^ ; -^8=2 ; and -^64=4. 

157. To find the square root of a number. 

Rule. — 1°. Divide the number into periods of twa 
figures each, commencing at the units* place, proceeding 
towards the left in whole numbers, and towards the right la 
decimals. 

2^ Find a squan3 number equal to, or next less than the 
left-hand period ; write it under the period, and place its 
root as a quotient figure. 

3^ From the left-hand period^ take the number written 
under it^ and annex the next period to the remainder for a 
dividend. 

4®. For a divisor, write a after twice that part of the 
root already found ; find how often this number is contained 
in the dividend ; write the quotient figure in the place of 
the in the divisor, as well as in the quotient. 

5^. Then multiply the divisor, thus changed, by the last 
figure of the quotient, and write the product under the divi- 
dend and subtract 

6**. Bring down the next period to the remainder for & 
new dividend, and double the quotient for a new divisor as 
before. In finding the decimals of a root which has no deci- 
mal figures in the power, annex 00 for period : in circalatorg, 
bring down two of the circulating figures. 



18G. 
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10,69,29 
Trial divisor, 60 9 

— (327 .(-;;. 

Divisor, 62) 169 
Trial divisor, 640 124 

Divisor, 647) 4529 
4529 



War Department. 

Ex.1. Extract the square root of 106929. 

la this example, first divide 
the nmnber into periods and 
we get 10 for the left-hand 
period. The next less square 
numher to which is 9; the 
root of 9 is 3, which is placed 

in the quotient Next take 

9 from 10) and bring down 

69} the next period, to the remainder. For a divisor double 3, which 
gives 6, to which annex ; then try how often 60 is contained in 169, 
and place the next quotient figure, 2, both in quotient and divisor^ 
multiply 62 by 2, subtract 124 from 169, and bring down the next 
period. For a new divisor, multiply 32 by 2 =64, which write, 640 for 
\rial divisor, as before. 

Ex. 2. Find the square roots of 81830116 and 197-739844. 

In both these examples there is a in the root, which is written in 
divisor as well as in quotient. 



81,83,01,16 
81 

.(9046 Ans. 



1804) 8301 
7216 



1,97-73,98,44 
1 

(14062 Ans. 

24) 97 
96 



18086) 108516 
108516 



2806)17398 
16836 



28122) 56244 
5G244 



\l\. 3. Extract the square root of 5 and that of 3|. 
5 (2-23606... 



3| = 



42) 100 
84 



443) 1600 
1329 



3-6 
1 

(l-914a, 

29) 266 
261 

381) 566 
381 



1466) 27100 
26796 



3824) 18566 
15296 



447206) 3040000 
2683236 



356764... 



38288) 327066 
306304 
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• Note {Contraction). — ^The work may be ehorteiied by dividing the 
part found into half the given number, and from the quotient take 
half the part found for remaining figures one less than the part 
foimd. In extracting the square root of a fraction it is often more 
convenient to take the root of both numerator and denominator. 

XLII. 

India Board. 
\, Extract the square root of 2854*7649. 

Competitive Exajmnations in Science and Art, jfc. 
2. Extract the square root of 40627876. 



3. 



4. 
5. 
C. 

7. 
8. 
9. 



»f 



262iJ. 



Various Departmentg, 
Find the square root of ^ S^y^and of •00028561. 



)» 



>» 



II 



i» 



II 



33^, of -0144, and of '1. 
514||f, and of 240168-6049 
49660209, and of 378*30249. 
7-0032, „ 42-0336i. 

1293785, „ -604938271. 



158. Extraction of the third or cube root, 
Ex. 1. Find the cube root of 108190397125. 



We first divide the number 
into periods of diree figures 
each, just as in Numeration. 
Then look for the nearest cube 
root of 108, the left-hand 
period, which is 4 ; after sub- 
tracting its cube we have 44 as 
remainder. To this we bring 
down the next period, 190 ; 
then take 300 times the square 
of 4, that is, 4800, for the 
trial divisors then, 44190 di- 
vided by 4800 gives 7, the next 
figure of the root. For the com- 
plete divisor t&ke 30 times the 
previous part of the root and 
multiply it by 7 = 84; to this add 



300x42^4800 44190 
30x4x7« 840^ 39823 
8= 49 

5689 
49 j 



108,190,397, 12t 
64 

(4765 . 



662700 
30x47x6=8460^ 
6«= 36 



4367397 
4027176 

340221125 
34022 1 12:» 



671196 

36 J 



6797-2800 

30x476x5= 71400 

6«= 25 



68044225 
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7**49 : thefe three numbers added give 5689, -which multiply by 7, and 
placing the product under the dividend subtract, and bring down the 
next period, and so on. For the next divisor add 840 and 49 and 5689 
and 49, the four numbers connected by the bracket, to which add 00, 
as before, for the next trial divisor, 662700. Erery successive diyisor 
is found in the same manner, and the work will stand as in the ex- 
ample. 

In extracting the cube root of fractious we proceed iu a 
similar manner as in finding the square root ; ' add three 
cyphers for decimal figures, and three circulating figures if 
the fraction be a circulator. 

XLni. 

Extract the cube root of : — 

1. 356853433357. 

2. 915215-787829. 

3. 673834153663. 

4. 5164|2|. 

Constabulary, 

5. Extract ^25 to S places of decimals. 

Various Departments, 

6. Extract the cube root of 134217728. 

7. „ „ ' 12167. 

8. „ „ 228099 ISL 

9. „ „ 493039. 

India Office. 

10. Extract the cube root of 1194389981. 

11. Find the cube root of 233-744896 ; and also the cube root of ilie 
last-mentioned number multiplied by '027. 

12. If the solid content of a cube is 37 feet 64 inches, find its sur- 
face, and the cost of painting its outside at 1 'is. per square foot. 

13. Find the value of : ^^1^ + ^37^--d + ^-124d + -— --^±L==== 

V 3 + a V 2 + 1 

14. Simplify the following: 

%/l-44+ /80J- yi607i£i+ <V244140625. 
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PROGRESSIONS. 

159. When several numbers follow one another in rogu« 
far order bj the addition or subtraction of the same number, 
they form a series or Arithmetical Progression, 

Thus 5, 7, 9, 11, &c., each successive number increasing 
by 2, form an increasing series : and 12, 9, 6, &c. eacli 
successive number being 3 less than the preceding, form a 
decreasing series. The number added or subtracted is 
called the common difference, 

160. To find the sum of an Arithmetical Series, 
Rule. — Multiply the sum of the extremes (the first and 
last terms) by half the number of terms. 

Ex. 1. If the greatest term be 27, the least 3, and the number of 

tersis 7t what is the sum of the series ? 

27 
3 

■ 30 X 7 
Sum of extremes «= 30 ; then -=15 x 7 = 105 Ans. 

161. To find the Common Difference, 
Rule. — Divide the difference of the extremes by one less 
than the number of terms. 

Ex. 2. The extremes are 2 and 39 J and the number of terms 13, 
what is the common difference ? 

39^ 
2 

Difference of extremes = 37^ 

13 - 1 » 12 one less than number of terms ; then --sb 31 the com- 

12 

men difference, and the series will be 2, 5J, 8^, &c 



XLIV. 

1. Find the sum of the series whcoi the least term is 3, the creates' 
3CV and the number of terms 10. 
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2. If the extremes be 6 and 42 and the number of terms 7, what k 
the common difference ? 

3. The least term is 3, the greatest 9 ; find the sum of the series, the 
number of terms being 9 ? 

4. In the last qaestion what is the common difference ? 

6. The sum of the series is 54 and the extremes 7 and 1 1 ; what is the 
common difference ? 

6. Find the sum of 15 terms of the series 5*2, 6*1, 7, &c 

7. Find the sum of 22 terms of the series 1, I'd, 1*6, I'd, &c 

8. Determine the common difference of a series the sum of which is 
I6'7l4285, the number of terms 9, and the last term 3. 

162. In a Geometrical Progression the numbers increase 
or decrease bj the multiplication or division bj a number 
called the ratio. Thus 3, 6=3x2j, 12=6x2, 24=12x2. 
is an increasing series. On the contrary 64,32 = 64-1-2. 
16=32-4-25 8=16-4-2, is a decreasing series. 

163. To find any term of a Geometrical Series. 

Rule. — ^Raise the ratio to a power indicated by one less 
than the number of terms as index, and multiply (divide in 
a decreasing scries) the least term by the product. 

Ex. 2. The common ratio is 3, the numher of terms is 7, and one 
extreme is 9; to find the other. 

Here 3's729 ; then 729 x 9»6561. Ans. 

In this example the fourth term will he 3*x9»27 x9»24d : in 
like manner any other term may he found. 

164> To find the sum of a Geometrical Series, 
Rule. — ^Divide the difference of the extremes by one less 
than the ratio ; then add that quotient to the greater ex- 
treme for the sum of the series. 

Ex. 3. Given the extremes 7 and 54432, and the ratio 6 ; required 
the sum of the series. 

Here 5444^-7 » 5442 5: then 54425 -4-5 -» 10885, and 10885 + 54432 
«»65317. Am. 

9. The extremes are 3 and 117^ the common ratio 2^, irhat is tbe 
gom of the series ? 
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10. In the aboTe ivhat is the fourth term? 

11. The first term is 4, the nomber of terms C, uid the common 
ratio 4 ; sum the series. 

12. What is the fifth term in the last example ? 

13. The common ratio is % the first term 27, and the number of 
terms 7, what is the sum of the series ? 

14. What is the fourth term in the last question ? 



COMPOUND INTEREST. 

165. To find the Compound Interest, 

Rule.— I. — 1°. Add the interest due at the end of each 
year to the principal that produced it. 

2. Consider this amount as principal for the next year, to 
which add its interest, as before; and so on, until the end 
of the given time. 

Ex. 1. What is the amount of £760 in 4 years, at 5 per cent, com- 
pound interest? 

By Decimals. £760 is the first principal, 

760 ^= Z% first year* 8 interest 

760 X 06=- 38 

1%% is the second principal, 

798 1^—39 ISs,^ second year's interest. . 

798x-05»= 39-9 

837 18*. IS the third principal. 

837 '9 ^ — 41 17 lOf third year's interest 

837-9 X -05 « 41-895 879 15 10| is the fourth principal 

5^= *3 ^9 9^ fourth year's interest. 

879-795 

8-9-795 X -05 = 43*98975 £923 15*. 81^. amount m four ysar^, 

923-78475=* 
£923 15*. 8-34^. Ans, 

The interest being 6 per cent, we take ^ of the prnjci5.al. ft is 
necessary to remark that when the payments are made half'ywr^f t.'» 
must substitute the word * half-year' for *year* in the m'le. 
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166. Rule. — 11. — 1®. Find the amount of £1 for a year, 
at the given rate, by simple interest. 

2**. Involve this amount to the power indicated by Iho 
number of payments as index, and multiply ,the result by 
the principal for the compound interest 

The same example, £760 for 4 years, at 5 per cent 
Here, £l amounts to j£r05 at the end of a year, for 1 x '05 + 1 » 1*05. 
Then 1-05*= l-2r550625, and £760 (the principal) x 1*21550625 = 
923*78475 =£923 lbs. SSAd, the Ans., as above. The compound 
interest is £923 15«. 8-34</.-£760=£l63 15*. 8 .34</. 

Vafious Department:!, 

Ex. 2. What will be the amount of £825 at the end of tiro years, ac 
4 per cent, per annum compound interest, the interest accruing due half- 
yearly ? 

The amount of £1 in half a year, at 4 per cent, per annum =^ i -02 : 
then by Rule II. 1*02^ -» l'08243'n6 : t]}en 108243216 x £S25 » 
893*006532 = £893 Os, l*56768cf. Ana. 

Reason op Rule II. — I®. The amount of £l for a year is 1-05, 
and since any two principals must be proportional to their corresporid- 
ing amounts, for the same time and at the same rate, 

£1 principal I 1*05 principal for second year \l 1*05 amount of £\ in 
a year : 1*05 x 1*05 the amount of £1*05 in a year. Again, 1 : 1*05 
::1'05 X 1*05 : 1*05 X 1 '05 X 1*05, the amount of £l for three years, 
which is the product of three factors, each factor being the amount of 
£1 for a year. 

2®. It is evident that £1 : its amount for any time :; any other 
principal : its amount for the same time. 

167. To find the present worth of any sum to be paid 
hereafter at compound interest. 

Rule. — ^Divide the given sum by the amount of £\ for 
the given time and at the same rate. 

Rx. 1. What sum will amount to £347 5<. 9^. in 3 y«ar8. at 6 per 
cent* compound interest ? 
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The amountof£l,at6percent., for 3 years, is 1*05' =■ 1*15762 5: then 
iffS47 5*. 9rf.~ri57625«£847*2875-5-l-157625=r£300. Aim. 
Reason. — The reason is evident from 166. 

Ex, 2. Find the compound interest on £4.500 for 3^ years, at 4 per 

cent per annum. 

1*04 amount of £l for a year 
104 



416 
1040 



1*0816 amount of £l for 2 years 
1*04 



43264 
10816 



1*124864 amount of £1 for 3 years 
1*02 „ „ J a year 



2249728 
U248640 



t,'14736128 amount of £1 for 3} years 
45(S^ 

73680640 
58944512 



663*125761^ 



2*5158 
12 



6*1824 
.*. Atu. Required « £663 2t. 6'1824(i 

XLV. 

Find the amount at compound interest of: — 

1. £240 in 4 years at 3 per cent per annum. 

2. £550 in 4 years at 5 per cent per annum. 

8. £275 in 4 years at 5 per cent per annum. '^ 

4. £8000 in 4 years at 3^ per cent per anmun. 

5. £4800 in 3 years at 3| per cent per annum. 

6. £8600 in 4 years at 5^ per cent per aanom. 

Find the compound interest on: — 

7. £5000 for 4\ years at 5 per cent, per annum ^ 

8. £875 for 3] years at 4 per cent per annum:, 



K 
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9. £2000 for 4j years at 6 per oent. per annatn. 

10. £4000 for 2| years at 5 per cent, per annam, accrniog due half- 
yearly. 

11. What sam will amount to £405 Ss, ^d, iu 4 years at 5 per cent 
per annum compound interest ? 

12. What sum will amount to £1104 14«. 11^. in 3 years at 3} per 
cent per annum compound interest ? 

13. Find the compound interest on £4000 for l\ year at 4 per cent, 
per annum (payable quarterly). 

14. Find the difference between the simple and compound interest on 
£945 16«. Sd, in 4 years at 6 per cent, per annum. 



ALLIGATION. 

168. The term alligation is usually applied to the miic* 
ing of different articles in different quantities or different 
ratios, and will be understood from the following. 

Ex. 1. If a merchant has two kinds of tea, one of which cost him 

2s, 6(2. and the other Ss, per lb.; and if he wishes to mix them so as to 

sell at 2s, Sd, per lb., it is evident that on eyery lb. of the cheaper he 

will gun 2d. and on every lb. of the dearer he will lose 4d, Therefore, 

in order to make his gains counterbalance his losses, he must put 2 lbs. 

of the cheaper with I lb. of the dearer. This process is usually 

written 

sod, \ mean r 4 the lbs. of the cheaper 
d6(f. t 32d. t 2 the lbs. of the dearer 

that is, 36— 32 s: 4 will represent the cheaper, and 32— 30 s 2 the 
dearer .'.4 : 2 or 2 : 1 is the ratio required. 

Ex. 2. A person buys wheat at 39s, per quarter, and some of a su- 
perior quality at 6«. per bushel: in what proportion must he mix them 
50 that he may gain 25 per cent by selling the mixture at 5Ys. 6<2. peT 
quarter ? 

39 X 125 

b48^«. the price at which he must sell the cheaper. 

100 

48 X 125 



100 



>60«. the price at which he must sell the dearer. 

Then 48j \ mean r 2| 

60 } 67i t si 

:.2l :8}b10: 35a2 :7 Ans, 
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EXCHANGE. 

169. Although every problem coming under the head 
Exchange can be worked by the rules already given, we 
consider it necessary to explain a few of the technical terms 
which are in common use. 

The cov/rse of Exchange is the variable amount of money 
of one country, which is given for a fixed sum of another. 
Thus £1 sterling is at some periods equivalent to 25 25 
francs, at others 24*75 francs, and so on. This value 
depends upon the actual value of the coins in circulation, 
modified by political circumstances, and the state of trade 
between the two countries, that is, the quantity of imports 
compared with the exports. 

The Par of Exchange is the sum of money of one place 
vrhich is of the same intrinsic value as a certain sum of 
another ; it depends upon the weight and purity of the 
coins in use. But with the United States the par is 109ff, 
or 4s. 6d. per dollar, which never represented the true value. 

*' A BUI of Exchange is a written order for the payment 
of a certain sum of money at an appointed time.*' These 
Bills are negotiable by the holder on endorsing them, pro- 
vided they are properly drawn, and slightly fluctuate in 
the market, like other commodities, according to the supply 
and demand, and the current rate of exchange. 

Bills drawn after date run from that day; those drawn 
after sight run from the date of acceptance, with allowance 
of three days' grace. A bill drawn at sight is the same as 
if drawn on demand. 

170. If the London merchants, from any cause, owe 
the merchants of Paris £10000 at any particular time, 
and the Paris merchants owe them only £5000, it is 
evident the difference must be sent to Paris by some 
means; and as the transmission of bullion, the universal 
7nedium of exchange of a11 nations, is attended with 
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trouble, and often with risk, the demand for Paris bills 
will be brisk, and there will be a natural tendency to export 
goods, thereby equalizing the balance of trade. If at this 
juncture the merchants of Lisbon owe money to the mer- 
chants of London, there will be a disposition by the latter 
to pay Paris debts by Lisbon bills. In the case we have con- 
sidered the rate of exchange is said to be against London. 

When money is transmitted through one or more 
countries the exchange is called circular or indirect, and 
sometimes arbitration of exchange. 

Ex. 1. ''If the exchange between London and Amsterdam be 3? 
shillings Dutch for £1, between Amsterdam and Lisbon 42 pence 
for 1 old crasade, and between Lisbon and Paris 4S0 rees for 3 
francs ; find the exchange between London and Paris. (I old 
crasade=400 rees, and 12d. = ls. Dutch)." 

By Chain Rule, ? = £1 

£1 « 3os. Dutch. 

42d.,or3|s. >» 1 old crusade. 

1 old crusade » 400 rees. 

480 rees = 3 francs. 

5 5 

/. Aru. '^ = 25 francs. 

t X 4fi7i 

Sometimes i or -J- per cent, is charged on bills of exchange, which 
is calculated in the same manner as brokerage. 

Ex. 2. *' A person buys 1000 dollars United States bonds, 6 yter 
cents, at 86^, find what they cost him, brokerage 'i per cent, and the 
nominal par of exchange 4s. 6d. per dollar ; find also his income, 
the course of exchange being 4s. 0|d. per dollar." 

Here adding the brokerage to the price we get (1000 x S7) -^ 
100 — 870, the number of dollars that will purchase 1000. 
Now cost of dollars 870 x 4^8. » £199 159. 

1000 X 6 

Again, his income «» x 4s. 0W« 

100 
« 4& Old. x 60 » £12 2m. 6d. 
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XLVL 

Tivne at CompMions, 2 haul's ; at Tests, 3 7u)ur8, 

1. Hednce 2435009 seconds to days, hours, &c. 

2. If the cost of preminm for insuring goods for £i75 is £4 153., 
what wonld it cost to ins are for £1 175? 

3. What is the income tax on i^l670 5s. at Is. 4d. in the pound? 

4. Find the Simple Interest on £5001 3s. 4d. for 12} years, at 
8 per cent, per annum? 

5. Add together 2f^, -fg, 25, and ^. 

6. Subtract 3^^ from 35-n^. 

7. Multiply 7^ by 8 J. 

8. Divide 10-^ bv \\. 

9. Add together' 100006, -1, 6, -200357, and -000839. 

10. Subtract 2575801 from 356010*08. 

11. Multiply 50-607 by '1207. 

12. Divide 712*03 into 5*4 to four places of decimals 

13. How many seconds are there in '003125 of a day ? 

14. Reduce 3150479 inches to miles, &c. 

15. If one clerk can copy a paper in 4f hours, in how many hours 

will another clerk copy it, who copies half as fast again as 
the former ? 

16. Find (by Practice) the cost of 20ac. 3r. I5p. at £675 per acre. 

17. Find the amount of £5000 in 3 years at 4| per. cent. Com- 

pound Interest (neglecting fractions of Id.). 

18. Add together -y^, W« 16» and 7^^ 

19. Subtract -fgg from 11^. 

20. Multiply t^ by i%%, 
2L Divide ^ J by Hi. 

22. Add together 10-070009, 856-39107, 3, -000300,0360049350-4. 
23 Subtract 1 0700-3950 from 1070 1 4. 

24. Multiply 3 43 by 0785. 

25. Divide 5007 by -08. 

26. What decimal of £3 2s. 6d. is 5s. 3d. 

27. Kcduce 20 yards, 5 feet, 100 inches (cubic measure) to inches. 

28. By a reduction of the income tax irom 7d. to 5d. in the pound, 

a person saves £30 13s. 9d. in a year ; what was his income ? 

29. Find (by Practice) the cost of a wire paling 220 miles 3 fur- 

longs, 20 poles, 5 yards long at £1 1 per mile. 

80. In what time will £191 Os. 5d. double itself at 8 per cent, per 

annum, simple interest. 

81. Add together 1000, ^, 20 f , and A^'i-'. 

82. Subtract 31Jf from 101^. 

83. Multiply 4f , 2^, 4f|. 

84. Divide 17i by V- 

35 Add together 4678, '3000, -1033600, -30056097, "97006, ami 
500101-3. 

36. Subtract 10-052003 from 1905. 

37. Mtiltiply 3-03 by -15601. 

38. Divide -012685 bv 42*35 to 5 decimal places. 
89. Wh^t decimal of half a guinea is 13s. IJd^? 
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xLvn. 

1. In 4005201 grains troy, how many lbs., oz., &c. ? 

2. If two tons and a-half of coal cost £3 2$. 6</., what would a 

hundred weight and a half cost ? 

3. Pind (by Practice) the price of 3 quarters, 2 bushels, 1 gallon 

of com at £2 13«. id. per quarter. 

4. Find the Bimple interest on £333 10«* for 20 years at 3f per 

cent, per annum. 

5. Add together -J, ^, -^^j and ^. 

6. Subtract f^ from 2^. 

7. Multiply ^ by 3^. 

8. Divide ^y by 6^. 

9. Add together 407-330719, '000093, '02, -400, and 005. 

10. Subtract 3070101 from 37-005, 

11. Multiply 7840-6 by 20*471. 

12. Divide 7*012 by 61'25, to four places of decimals. 

13. Find the value of 2*003125 of £8. 

14. In 4533206 inches how many miles, furlongs, poles, &c. ? 

15. If 9 men can build a wall 48 feet long and 24 feet high in 5 

days, what would be the length of a wall built by them in 
the same time 8 feet in height ? 

16. Find (by Practice) the price of 7 ounces, 13 dwts., 16 grains of 

gold at £3 10s. per ounce. 

17. Find the amount of £10 in 4 years at 4^ per cent, compound 

interest (neglecting fractions of a penny. ) 

18. Add together f, W*» and ^. 

19. Subtract ^ from 3^1^. 

20. Multiply n by im. 

21. Divide 3f by H- 

22. Add together -50145, -00704, 4-00005, 80002, and -000945. 

23. Subtract -44006 from 12-013. 

24. Multiply -17034 by 8572. 

25. Divide 5008 by "049 to 3 places of decimals. 

26. What decimal of a pound troy is §^ of a dwt ? 

27. Eeduce 1 acre 3 roods 5 poles to square feet. 

28. How much land of the yearly value of £2 13s. 4rf. per acre 

must be given in exchange for 188 acres of land of which the 
yearly ysdue is £2 10s. per acre. 

29. Find (by Practice) the wages of a man for 2 weeks, 4 days, 10 

hours, at 36s. a week, reckoning 6 days to a week, and 12 
hours to a day. 

80. In what time will £540 amount to £712 16s. at 4 per cent? 

81. Add together 9, 2f, W, and ^. 

82. Subtract 2^ from lOgV- 

83. Multiply together xht if> ^^^ ^* 
y4. Divide 300| by 15. 

35. Add together 20134, -1992, -0050434, •061, and 1. 

36. Subtract »004301 from -0102. 

37. Multiply 8892 by '002453. 

38. Divide 154832 by -001126. 

38. Reduce 3| guineas to the decimal of £2 Ijs- 
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xLvin. 

1. Reduce »76,000 ounces to tons, hundred weights, &c, 

2. If 69 lbs. of salt coat 7s. 2id., how much can be bought for 

Jbi> uS. OQ. 

3. Find (by Practice) the dividend on £3173 15s. at 9s. 3d. in the 
pound. 

4. Find the simple interest on £670 16s. for 8 months at 6 per cent, 
per annum. 

5. i+i+i+i + i 6. 10»-2}. 
7- 7^x1^. 8. 91+2A. 

9. 6-7248 + -003079 + 46 '24 f 7 010709 + 10-643. 

10. 141-72-93-608. 11. 63 174x4-06045, 

12. 46•732-^-007. 

13. Express 6*105 lbs. Troy in grains. 

14. Keduce 17 acres 14 perches to sq. inches. 

15. If a 4 lb. loaf costs 6d. when wheat is 50s. a quarter, what 
ought a 6d. loaf to weigh when wheat is 66s. 8d. a quarter ? 

16. Find (by Practice) the cost of 2 qrs. 1 bushel 1 peck of oats at 
48. 4d. i>er busheL 

17. Find amount of £1485 in 3 years at 4 per cent, compound in- 
terest (neglecting fractions of a penny). 

18. i + li + A+lf. f9. 2J^-.|. 
20. 4ix-^xJV>«2t. 

22. 7 04087 + 93-206+ -00535 + 7-046 + 838-407. 

23. 500-6203-471 •3207» 

24. 80 -8054 X -425. 

25. 73-611 -+743*1 to four places of decimals. 

26. Find the value of 4*625 of 138. 4d. 

27. In 1763*25681 cubic inches how many cubic yards, feet^ and 
inches ? 

28. If 15 men can build a wall 7 feet long and 16 feet high in 16 
days, in how many days will 10 men build a wall 35 feet long and 2 
feet high. 

29. Find (by Practice) the cost of 3 silver candlesticka each weigh- 
ing 4 oz. 7 dwts. at 73. 6d. an ounce. 

30. In what time will £2700 amount to £3219 ISs. at Sj per cent? 

31. f of| + ^ofi + ioff. 

32. 72J-69t. 
Safoffx^ofixfoff. 

34. 20i -+ 2i. 

35. 471 -0603 + 12 07043 + *7131 + -002083 + 16 97. 

36. 20*103-rl7-897. 
.37. 863-2 X -00763. 

38. 6a611-+737-4a5. 

39. Reduoe 630 seconds to the decimal of a week* 



200 THE CIVIL SBRYICE ARITIIMSTIC. 



PRELIMINARY PAPER, 
XLIX. — Time, as before. 

1. Reduce 3 tons 5 cwts. 2 qrs. 7 lbs., to ounces 

2. If 3 ac. 2 rds. of land cost £700, find the value of a 
plot containing 17J perclies. 

3. Find (by Practice) dividend on £476 15«., at 4«. lOd. in 
the pound. 

4. Find simple interest on £903 15^., for 7 years, at 3^ 
per cent, per annum. 

5. iV + H + A + A. 6. 524-25^1. 
7. 5^ X ^. 8. 9-T-ll^V 

9. 876-543 + -001324 + 4-1928374 + 257-62075. 

10. 1005-20731 — 843-907262. 

11. 65-2076 X 3-409. 12. 60-32414 -r- 9238. 

13. Express 2«. \^d, as the decimal of £12. 

14. In 61,397,258 in. how many miles, &c. ? 

15. A bankrupt's debts amount to £15,490, and his 
assets to £5615 28, 6d, How much will a creditor receive 
on £237 10«. ? 

16. Find (by Practice) price of 2 qrs. 3 bush. 1 pk., at 
£5 16«. per quarter. 

17. Find amount of £2762 for 3 years, at 4 per cent, per 
annum, compound interest. 

18. 6} f t's + lO^V + /r- 19. 11^3^- 8f 
20. f X 2^-j- X J X U' 21. 13^4 -^ 2|. 

22. 1-010305 + 777-8989 + 6-235601 + 43-277652. 

23. 2430-17258 — 84-2961. 24. 572076 x -00328. 

25. 111-26 -T- 0075. 

26. Eeduce -0237 of £2 13«. 7d, to pence and the decimal 
of a penny. 

27. Eeduce 2 lbs. 3 oz. 2 dwts. to grs. troy. 

28. If 3 horses plough 4980 sq. yards in 2J days, how 
long will it take 7 horses to plough 87,150 sq. yards? 
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29. Find (by Practice) price of 1230 articles, at£l 3«. Id, 
per dozen. 

30. At what rate per cent., simple interest, will £3125 
amount to £3681 12^. 9fe^. in 4 yrs. 9 months ? 

31. 2J + ^»-r + 3| + 9. 32. 12^^ — 10^. 
33. 41 X 81 X i X 4^?^. 34. 16^^^ -r- 12. 

35. 2-987463 + 900101 + 64-305699 + 459-9987. 

36. 421-32079 — 289-643. 

37. -6200796 x '10239. 38. -3008096-7-41-32. 
39. What decimal of 2 J cwts. is lOJ lbs. ? 

L. —Time, as before. 

1. Eeduce 12 tons 3 qrs. 17 lbs. 4 oz. to ounces. 

2. If silver be 5*. %d, an ounce, find the value of 8 oz. 
6 dwts. 16 grs. 

3. Find (by Practice) the value of 13,840 articles, at 
16«. 9i. a score. 

4. Find simple interest on £656 6». 8^., for 2J months, 
at 7 J- per cent, per annum. 

'i- i + 12^ + H + Hi' 6. 13T-V-8i. 
7. ^ X ||. 8. Vff -T- If 

9. 993 + 2-0624 + -0041 + 23-7421. 

10. 623-51414 — . 500-2107328. 

11. 243-19 X -0177. 12. 47-341 -r- 329-7 to three places. 

13. Eeduce -0253 of a mile to feet and the decimal of a 
foot. 

14. In 6055 grs. how many lbs., oz., &c. ? 

15. A sack of potatoes weighs 178 lbs. If 6 such sacks 
cost £2 As. ed., find the cost of 44 lbs. 

16. Find (by Practice) the price of 3 pecks, 1 gal. 3 qts. 
1 pint, at £4 12«. per gallon. 

17. Find the amount of £1500 for 3 years, at 6 J percent, 
per annum, compound interest (neglecting fractions of 
a penny). 

^«. 5i + iJ + 2 + iii, 19. 17^V - 12^- 

x2 
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20. UX 11^- 21. Ifi-r/^. 

22. 57-14+ 3842-29731 + -000246+467. 

23. 52-412 — 37-8467219. 24. 6-5862 X 740. 

25. 3-48223 + -0047. 

26. Express 42 lbs. as a decimal of a ton. 

27. In 273,856,083 sq. inches, how many acres, &c. ? 

28. The rates of a railway train and a coach are as 7 to 2. 
If the former goes 42 miles an hour, how long will it take 
the latter to go 342 miles ? 

29. Find (by Practice) the price of 2 qrs. 14 lb?., at 
£5 16^. Sd. a ton. 

30. At what rate per cent., simple interest, will £1250 
amount to £1962 10*. in 6 years? 

31. 7i + ^ + ^+9^. 32. 31^5^— 20-jV 
33. 7f X -/t X ^^ X 12. 34. 9^ ^ 3. 

35. -001234 + 1003-5687 + 1012-9763 + 99. 

36. 100 — 99-0013. 37. -001357 X 1-00661. 

38. Divide 99-765300 by 1*00134 to fgur places of 
decimals. 

39. Give the value of 5-298 of 6«. Sd. in pence and 
decimal fraction of a penny. 

LI. —Time, 2 J hours. 

1. Eeduce 257,691 ounces to tons, &c. 

2. If 5 lbs. of butter cost Ss. 1^^., find cost of 213 lbs. 

3. Find (by Prac.) the dividend on £12,135 Ids,, at 
1 3«. id, in the pound. 

4. Find simple interest on £960 for 12 yrs., at 2 J per 
cent, per annum. 

^- ^i^ + iti + m + 2i + l 6. 9ii ~ 4|. 
7. 5f X 3^3^^. 8. 7i ~ 12t-. 

9. •8-0012 + 3-0546+ 789-0005 + -000601. 

10. 23-4 — 2-34, 11. 83-452 X 36-01. 

12. 4-65 -r- 812-3 to four places. 

13. Express 4*238 lbs. in grains (troy). 
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14. In 1 m. 7 fur. 10 pis., how many feet? 

15. If either 5 oxen or 7 horses eat up the grass of a 
field in 87 days, in what time will 2 oxen and 3 horses eat 
up the same ? 

16. Find (by Prac.) the value of 2 tons 21 lbs., at 
£12 10». per cwt. 

17. Find the amount of £6500 in 4 years, at 3 per cent., 
compound interest (neglecting fractions of a penny). 

18-^ + l^+i-A + 4ii + 3^. 19. 6^-5^. 
20. I X 6J X -H X /^. 21. a -f- m. 

22. 153-5207 + -00705 + -2007063 + 63-7 + -194. 

23. 9-112 — 7-2045. 24. 16012 x 4-0016. 

25. 17-637 -T- 84-2 to four places of decimals. 

26. Eeduce £4 9«. 3d. to guineas, and decimal fraction of 
a guinea. 

27. Eeduce 3 lbs. 3 oz. 3 dwts. to grs. 

28. If 2 men, working 6 hours a day, finish a certain 
work in 10 days, in how many days will 10 men working 
3 hours a day, get through the same work ? 

29. Find (by Prac.) cost of 1728 articles, at £3 lis. 6d, 
a dozen. 

30. In what time will £369 17«. lOd. amount to 
£462 7«. 3-^d. at 2J per cent, per annum ? 

31. At what rate per cent, will £3825 amount to 
£4972 108. in 3 years ? 

32. 3J + 4-J + 5^ + ^3^. 33. T^ X 2J X ^ X 10*. 

34. 41^-7-1 If 

35. 16-006 + 4-0206 + 93-707 + -004203 + 700251. 

36. 120-05— 10-697. 

37. 737-2363 X 0-6013. 38. 1-006 -f- '061 to four places. 
39. Express 41,391 sees, as the decimal of 3 weeks. 

Ln. 

1. Beduce 5 tons 3 qret. 17 lbs. 13 oz. to ounces. 

2. How much must be given for 29 articles at £3 16«. M. 
a dozen f 



^ 
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3. Find (by Fl-aoiioe) tlie value of 7128 articles at 
£4 58. IQid. a pieca 

4. Find the simple interest on £348 IQs. for 7 years, at 
4^ per cent, per annum. 

7. 14^ X 101 8. 17| -r 19f. 

9. 38M05 + 4-692 + '0001 + 54-0096. 

10. 400-0612 — 392-68154. 11. 129*342 X 5-26. 

12. 79-105 -T- 12-086 to 4 places of decimals. 

13. Beduce '334375 of a £ to shillings and pence. 

14. In 32,478,621 inches to miles, furlongs, &c. 

15. If a baker gains id. on a sixpenny loaf when Tirhoat 
is 55«. per quarter, "what should he gain by selling 400 
similar loaves for 10 guineas when wheat is 60^. per 
quarter. 

16. Find (by Practice) the price of 3 lbs. 5 oz. 14 dwls. 
12 grs. at 17^. 6d. per ounce. 

17. Find the amount of £412 10«. for 3 years, at 6 per 
cent., compound interest (neglecting fractions of a penu} ). 

18. ii+m + i + m- 19- IG.jV - lOH. 
20. 4f X f 21. 105-^^f 

22. 39-0016 + 4215-15 + '07364 + 1-009. 

23. 100 — 38-09652. 24. 30561 X OOIG. 

25. -030734 — 20*56 to 4 places of decimals. 

26. Heduce 121121 in. to the decimal of a mile. 

27. Beduce 10 acres 3 poles 10^ square yards to square 
inches. 

28. If 7 men working 16 days can mow a field of corn 
1320 yards long and 880 wide, what will be the length ol 
the side of a field 1320 yards broad which 4 men can mow iu 
42 days ? 

29. Find (by Practice) the cost of a telegram consisting 
of 425 words, at £1 12*. 6d. per twenty wordd. 

30. In what time will £225 amount to £256 10«. at 4 per 
cent., simple interest? 

31. 3\+ lO-iVV + Jl +H. 32. 2i — 1* 
33. i X ^ X l-i^ X ih 34. 3|. -r 4^. 

35. 374-826 + -19241 + -09059 + -0006. 

36. 510-81 — 426-5793. 

37. -10065 X 428. 38. -00329875 -r -0754 
:/}. Beduce lOid. to the dedmal of 1* 6d. 
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un. 

1. In 1350173 seconds, how many days, hours, &c.? 

2. If 14 lbs. of tea cost £1 10«. 4<f., what would 129 lbs. cost? 

3. Find (by Prac.) the dividend on £1867 is, Sd, at 9«. 8^;. in the £. 

4. Find the simple interest on :^1560 \0s. for 12 yrs. at 3| per ceni. 

5. Add together 1|, 2|, 8|, ^. 6. Subtract f from 4|. 
7. Multiply ^ by f|. 8. Divide ^ by «/• 

9. Add together 32901, 13 319, 784349, -061. 

10. Subtract 6-973 from 31-96. 11. Multiply 17 371 by 4-06. 
12. 74-60-f-63-25 to 3 decimals. 13. Find value of -178125 of a ton. 

1 4. In 5078352 inches, how many miles, furlongs, &c. ? 

15. If a railway train goes at the rate of 27 J miles in 2 hrs. and -^ 
45 min., how far will it go in an hour ? f^ 

16. Find (by Practice) the price of 4 oz. 10 dwts. 18 grs. at £2 1 6«. 8rf 
per oz. 

17. If the wages of 13 men for 11 days be £40 19«. 6d,, find the 
wages of 72 men for 10 days at the same rate. 

18. A4d together 3|, 5}, ^ and lOfJ. 

19. Sabtract 2^ from 16^. 20. Multiply fi by |ff. 

21. Divide If by 1^. 

22. Add together 6003, -072, '46, and 21804*56. 

23. Subtract 703*500 from 9000. 24. Multiply 5-032 hy -09301. 

25. Divide -4007 by -09. 

26. Reduce 7| guineas to the decimal of £10U. 

27. Heduce 6 acrs. 12 pis. to feet. 

28. In what time will £2275 amount to £2673 28. 6d, at 5 per cent, 
simple interest 

29. Find (by Practice) the rent of 26 ac. 3 rds. 35 pis. at £2 \3s. Ad, 
per acre. 

30. Find tlie compound interest on £5000 for 2 yrs. at 4 per cent. 

31. Add together |, 6/^, y, ^. 32. Subtract 6|| from 60| 
33. Multiply together i|, \», |. 34. Divide V by ^ 

35. Add together 154*235409, 907-0001, and -00002. 

36. Subtract 2*10809 from 84302. 

37. Multiply 2'43 by -0586. 38. Divide 1-9864 by '11250. 
39. Reduce £3 28, 6d, to the decimal of half a guinea. 



^ 
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LIV. 

The following paper is used in preliminary test examinations and others. 

{Time ^ hours.) 

1. How many lbs. oz., &o., are there in 721572 grains of gold P 

2. A ton of potatoes cost £7 : tow many pounds might have been 
bought for 35. ? 

3. Knd (by Practice) the dividend on £1430 12«. at 13*. 4J. in the 
pound. 

4. !Find the simple interest on £435 15*. for 2^ years, at 2} per 
cent, per annum. 

6. 8A — 3:^. 7. 9^ X H 

8. 72J^71. 

9. -813 + 420-91 + -00093 + 7-043 + 12560. 

10. 506-222 — 59-87. 11. 757-04 X 15-8. 

12. Divide 22*097 by 543*14 to 4 places of decimals. 

13. Find the value of 2*625 of a pound sterling. 

14. In 5864542 inches, how many nules, furlongs, &c. P 

p 15. If a horse trots 23^ miles in 2 hours and a half, what is his ralu 
par hour ? 

16. Find (by Practice) the price of 7 ozs. 14 dwts. 21 grs. of gold, 
at £2 13«. id, per ounce. 

17. Find the amount of £2700 for 4 years, at 3^ per cent., com- 
pound interest (neglecting fractions of a penny). 

18. 12* + A + 1^ + :fe. 19. 4A -«« 
20. 18| X li« X ^^ of 5. 21. lA-^ 8f 

22. 50004 + *46 + -679 + 1201*043. 

23. 75 — 19*9876. 24. 45*267 X 7-045. 

25. 15-96 -f- *065. 

26. Keduce IBs. S^d, to a decimal of 2*. 2d. 

27. Keduce 5 acres 13 poles to square feet. 

28. If 4^ cwts. of sugar cost 21 guineas, what is the price of 

19511bs.P 

29. Find (by Practice) the price of 34 cubic yards 3 feet 288 inches 
of earth, at £3 6s, 9d, per yard. 

30. In what time will £2220 be doubled at 6 per cent, simple 
interest P 

31. tV + 6:fr + V + H- 82. 11;^ — 7*4. 
33. « X 11* X m of H' 34* 7A-^ 3t^. 

35. -2764 + 1824 + 176-09032 + *470. 

36. 872-70032— 7-20147. 37. 7*045 X 974*01. 
-^ 38. Divide 1*765 by 2470 to five places of decimals. 

39. Beduce Is, 2d, to the decimal of l*>s, Bid* to four places. 
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LIV* 

' Griven 1877.— Time, 2J hours. 

1. In 234563 grs. troy, how many lbs. &c. ? 

2. If 21 cwt. of sugar cost £96 12«. what is the price of 70 lbs. P 
' 3. Find (by Practice) dividend on £418 16«. at 6s. lOe^. in the £. 

4. Find simple interest on £1715 1^. M. for 6 years at 3 per cent« 
per annum. 

5. « + H + 6Ti:P + 4f . 6. 15^ - 14f . 
7. «X2A. 8. ^V-r-ii. 

0. 34-9362 + -00063 + 43*2875 + 5432-92543. 

10. 101-207359 — 69-74352. 11. 763*15 X '0129. 

12. 765-123 -7- 12*56 to three places of decimals. 

13. Beduce 135. 6|^. to the decimal of £4. 

14. Beduce 3 qrs. 2 bus. 1 peck 3 qts. to pints. 

15. If a fourpenny loaf weighs 2 lbs. when wheat is 60^. a quarter, 
what will be the price of 30 lbs. of bread when wheat is 40*. a 
ijuarter ? 

16. Find (by Practice) the cost of 12 cwt. 3 qrs. at Z\ lbs. at 48«. 
a cwt. 

17. Find compound interest on £3695 in 3 years at 4 J per cent. 
Inoglecting fractions of a penny). 

18. 2J •+ ^ + 3A + H. 19. 1^7 - J|. 
20. 4J X I X ItV X IJ. 21. 22| -^ le^-V 

22. 3-50621 + -00403 + 177*42 + 26-325 + 50735. 

23. 40-002 — 38-5601. 24. 34-065 x 10-0063. 

25. 56-277 -r '^07. 26. Reduce '0465 of a mile to yards. 

27. Beduce 40 acres 3 roods 16 poles to square feet. 

28. If 12 men can build a wall 6 feet high and 3 feet thick in 9 
""^ days, how many men should build one 5 feet high and 4 feet thick in 

^ 24 days? 

29. Find (by Practice) value of 90072 articles at £2 17a. 6i. a dozen, 

30. In what time wiU £3745 amount to £3932 5«. at 2^ per cent, per 
annum simple interest ? 

31. 3^ + H + 4f + if 32. H-tt. 
33. lOi X 2^ X A X 3^^. 34. ^ rr 9A- 

35. 2-453 of a day + '055 of an hour, giving answer in minutes, 
9,nd decimal of a minute. 

36. From 6 furlongs take *036 of a mile, giving result in yards and 
decimal fraction of a yard, 

37. -006392 X '0016. 38. '01404 -f- -195. 

39. Express '015 of a cubic yard in cubic inches, and decimal 
fraction of a cubic inch. 
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LV.— Time, 2^^ hours. 

3. 3f J X 2^1 X tV X 27L. 4. 7f -r i|. 

5. 896-51 + -00867 + 1*92 + -806. 

6. 1046-201 — 345-0629. 

7. 762-81 X -0047. 8. 82246385 -r- 170-3. 
9. Express ^ of 12«. 6d, as the decimal of £40. 

10. iTV + H + 4f + fS. 11. 6H-5^g. 

12. 2& X -5^ X 5| X 7-^. 13. 5|--f- 6fJ. 

14. Add -527 of a bushel and 1-836 of a gallon, and givo 
the answer in pints and decimal fraction of a pint. 

15. From 1-0045 of a pound troy take 9*75 of an oz. 

16. 409-7 X 6502. 17. -0004713 -r- -144. 

18. Eeduce -50612 of 28. 8|i. to farthings and the 
decimal of a farthing. 

19. Reduce 5 tons 3 cwts. 2 qrs, 13 lbs. to ounces, 

20. A field of 8 acres produces 220 bushels of wheat ; 
how much is that upon 22 square yards ? 

21. Find (by Practice) the cost of 455,436 articles, at 
£1 17«. 11|(?. per dozen. 

22. In what time will £1637 Ids. Sd. amount to 
£2129 3«. 8^., at 3^ per cent, per annum, simple interest? 

23. In 946,345 inches how many mUes, furlongs, &c. ? 

24. If 20 men dig 30 yards of earth in 4 days, how 
many yards can be dug by 40 men in 6 days ? 

25. Find (by Practice) the value of 7 qrs. 3 bus. 3pks. of 
wheat, at £5 4«. a quarter. 

26. Find amount of compound intere.%tof £3670 in 3 years, 
at 6 per cent, per annum (neglecting fractions of a penny). 

27. V 8264-446281 ; ^-300,405,224. 

28. A river 30 feet deep and 200 yards wide flows 4 
miles an hour ; find the number of cubic feet of water that 
falls into the sea in a minute ; also its weight in tons ( 1 
cubic foot = 1000 ozs.) 

29. Two clocks are at 12 the same instant; one loses 7" 
and the other gains 8" in 24 hours; when will one be half-an- 
hour before the other, and what time will each clock then 
show? 

30. A cistern has two pipes, one of which can fiUitin 
2, the other in 3 hours. A third pipe can empty it in 5 hours. 
If while the cistern is empty all these are opened, in what 
time will it be filled ? 
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XVL 
Cavalry and Infantry (2^ hourti)* — D«€tmher 1874. 

1. 6J+2i+^^+2i. 2. 30/^-22tV. 

3. 2lT-^x4f 4. 5J^19|. 
5. 42-307 + -05869+57-933+439-2865. 
0. 150-293104— 47-3825. 

7. 56-443 X 0285. 8. ll-83-=-26. 

9. Beduce -275 of £l 13*. 4rf. to pence. 

10. Reduce 1 ton 3 cwt. 2 qrs. 9 lbs. to oz. 

11. If 3 acres of land cost £465 18*., how much can be 
bought for £6716 14*. 6(/.? 

12. Find the simple interest on £635 for 9 years at 3^ 
per cent, per annum. 

13. 2^+6^+f+6f 14. 455V-19yV 
15. 6AX1,VX16^XJ. 16. 3^-h2|g. 

17. Add together -0625 of 1*. and -0375 of £1. 

18. From *315 of a gallon take 2*25 pints. 

19. -087654 X -385. 20. 688-2-r--555. 

21. Express 4 hours as decimal of 1 week. 

22. In 234247 grains (troy), how many lbs., ozs., &c.? 

23. If 14 grains of gold cost 2*. 2J<?.; find price per oz.? 

24. What is the income of a man who pays £19 13*. 9d. 
per annum income tax at rate of bd, in the pound ? 

25. In what time will £445 amount to £486 14*. ^d. 
at 2 J per cent, per annum simple interest ? 

26. Find (by Practice) value of 5 cwt. 3 qrs. 21 lbs. at 
£15 per ton. 

27. If un wrought silver be 4*. lie?, per oz., and the 
workmanship equals J- the value of the metal; find the 
whole cost of a solver weighing 45 ozs. 

LVIL 

Hoyal Marine*, 

2. Simpliiy 2 J^ of 9^ of ^y of ^. 

4. Beduce y|^ to a decimal fraction. 

5. Multiply 2705-6 by -987 and divide product by -00376. 

6. Simplifyf"^ w giving result as a decimal. 
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7. Find value of £3|+9-^^».+6H 

8. Bring 7^ of £2 3». 6it/.. to the fraction of 7s. 6d. 

9. Express 5 sq. yds. 2 ft. 72 in. as the fraction of a 
square mile. 

10. Find value of -176 of 1 fur. 36 pis. 2 yds. 5 in. 

11. Find value of -397916 of £l+'40972 of a guinea. 

12. If an oz. of gold be worth £4-009d, find the value of 
a bar weighing 1*683 lbs. 

13. If a cubic foot of wood weighs llj^lbs., what is 
the weight of a beam 24 feet long 2i feet wide and 2^- feet 
thick ? Find its value at S^^t. per cubic foot. 

14. If 5 per cent, be lost by selling an article at 10a., 
find gain or loss per cent, by selling at 12«. 6d, 

15. -v/53107-2025. 

16. Ay B, and G rent a farm at £270. A puts 200 sheep 
on it, B 150, and 100. After 6 months A sells i of his 
flock to 0, and 3 months later B sells f of his to A. How 
much of the rent should each pay at the end of the yoar ? 

LVIII. 

1. The difference between the simple interest and the discount on 
a certam som for 3 months is 4^^.; find the sum, the rate being 6 
per cent. 

2. Find the difference between the simple and compound interest 
on £1800 for 4 years at 4 per cent. 

3. The difference between the simple and compound interest on a 
sum for 3 years at 5 per cent, is £4 128, 6d. ; find the sum. 

35"*"63 . f^S 

4. Find value of -g — i~"^5 — 2 ^^ ^^ *^^® ^ ^^' ^ ^^^' ^^ ^^'^ *^^ 

express result as the decimal of a ton. 

6. A person can discharge a debt by paying at the end of one, two, 
and three years equal instalments of £1,771 ; what is the amount 
of the debt, interest being reckoned at 6 per cent.? 

6. If •0^59375 of a ton cost £1-203125, how much can be bought 
for 1-35416 of a guinea P 

7. A person, by selling an article which cost £14 per cwt. at 
2s. 9^d. per lb. mi^es 6 per cent, more profit than he would do if he 
sold HxQ whole for £66 168. Zid. ; how much was sold P 

8. A man pays rates and taxes amounting to £22 158. *Jd. a year, 
made up of: — {a) Queen's taxes, \ld. in the pound on his rent; 
{b) Parochial rates, average 1«. 1^. per quarter on a rating of A of the 

rent ; {e) Water-rate, at 4 per cent, on the rent, together with 15i. 
additional for extra service ; find his rent. 
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LIX. 

1. Find the cost of carpeting a room 18 ft 6 in. long, and 12 ft. 6 in. 
broad, idth carpet | of a yard -wide at 3«. 3d. per yard. 

2. Find the cost of painting the walls of a room 20 ft lOj in. long, 
1 5 ft. If in. broad, and 10 ft. 3 in. high, at d^d. per sqnare yard. 

3. A room is 25 ft 3 in. long, 14 ft 10 in. wide, and 11 ft 2 in. 
high: find the cost of a carpet for it 2 ft wide at 3«. 9d. per yard ; and 
find the cost of papering it with paper 2 ft. 4 in. wide, at U. 2d. per 
yard. 

4. A room is 22 ft. 9 in. long, 20 ft. 10 in. broad, and 18 ft 5 in. 
high ; it has a door 7 ft. 6 in. high and 3 ft 4 in. wide, and two win- 
dows each 5 ft 2 in. by 3 ft 6 in.; find the cost of papering it at 3«. 
4^. per square yard. 

5. A room is 39 ft 7 in. long, 21 ft. .5 in. broad, and 12 ft 3 in. high; 
find the cost of papering it with paper 1 ft 10 in. wide at 6^. per yard; 
also the cost of carpeting it with carpet 5 qnarters wide at 2^. 4J{/. per 
yard. 

6. If 20 men can perform a piece of work in 12 days, how many will 
perform another piece of work 6 times as great in one-tenth of the 
time? 

7. If 3 men mow 20 acres in 11 days, working 11 hours a day, how 
many men will it take to mow a rectangular field 384 yards long, and 
300 broad, working 12 hours a day, in 4 days? 

8. A steamer going 12 miles 3 fur. 9 pis. 4 yds. per hour, goes 7 
times over a certain distance in 12 hours ; how long would a sailing 
vessel, whose speed is 8 miles per hour, be going 8 times over the same 
distance? 

9. In a manufactory a certain number of persons receive GOs. per 
\voek, thrice as many 37s, 6d., and 11 times as many I4s, each. If 
£94 19«. be the weekly payment to all, find the number of workmen. 

10. A merchant buys 128 galls, of wine at 88. 6d. per gall.; how 
many galls, of water must he add to it that he may gain 8 guineas on 
his outlay and retail the wine at 5«. per gallon? 

11. A clock is set at 12 o'clock on Monday, at noon on Tuesday it 

is 3 minutes too fast; what will be the true time when the clock strikes V 
4 on Thursday afternoon ? 

12. Find (by Practice) the cost of repairing a road of 87 yds. 1 ft 
10 in. at £3 6s. Sd. per chain; and show how square links can be re^ 
duced to acres by moving the decimal point five places to the right. 
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LX. 

1. Bring 167948604 square inches to acres. 

2. A man contracts to perform a piece of work in 30 days, upon ^Lioh 
he employs 15 men : and in 24 days it is only half finished: bow many 
additional men must he employ to finish the work in time ? 

3. A cistern can be filled by a spout in 2 hrs., but on account of a 
leak it takes 2^ hours to fill it : how long would the leak be in emptj- 
ing it? 

. 4. A country, the population of which is 10 millions, has bir''>hs yearly 
\ / of 1 in 20 and deaths 1-in 30: what will its population W 5 years 
hence ? 

>5. A person paid £45 2s. , including a duty of 10 per cent, for a gold 
watch ; how much was the duty? 
6. If the alloy in a sbilliog be ^ of its mass, and the coin be worth 
Id. if all alloy ; what would be its exact Talue if it were all pure 
silver? 

7. A cask whose weight is 2 cwfs. 12 lbs 4 oz. is floating in a square 

>eistern whose edge is 2 ft. 6 in. ; if the cask be removed, how far will 
the water sink in the cistern, a cubic foot of water being = 1000 oz.? 

8. The telegraph posts on a railway are 77 yards apart; find the 
smallest number of miles tliat correspond to an exact number of posts. 

Y9. A trader uses a light weight uf 13^ lbs. instead of a stone; find 
how much per cent, he gains fraudulently. 

16. If the officers of a regiment be '042 of the whole number, but 
after 50 privates are added the. officers are only *04 of the whole ; find 
the number of men in the regiment. 

11. The discount on a bill of £743 3^. 6c/. due 5 years hence is £\9'2 
138, (jd.; find the rate per cent, per annum calculated. 

12. If a merchant sells goods to a retail dealer at a profit of forty 
per cent, and the retail dealer becoming bankrupt only pays 1 2s. Gd. in 
the £.; what per cent, does the merchant lose? 



LXI. 

1. Assuming that the circumference of a circle is to the diameter a^ 
22 : 7, and that the circumference of the earth is to its diameter as 160 
xndtres are to 167 feet, find the ratio of a metre to a foot. 

2. Find the fraction of a pound which is equivalent to the excess of 
f of a guinea above the sum of J of a shilling and J of 7s. 6d. 
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S. A gallon contains 277*274 cable inches, and a cubic foot of water 
weighs 1000 oz. ; find the weight of a quart of water. 

4. The price of a book is 17«. and 25 are sold as 24 ; if 531 copies 
are sold for £434 78., how many volumes were sold in lots of 25? 

5. Add together:^ of | of £2 5«., f of 3 guineas, '61 of £l 18«. ed. 
and 2*1 54 of £2 I5s. and reduce the result to the decimal of 25 
guineas. 

6. If 5763 bushels of com are imported for £2377 4«. 9d. and a duty 
is then paid of 10| per cent, on the money expended: find the duty per 
bushel. 

7. If a postage stamp be an inch long and J of an inch wide, how 
many stamps will be required to cover the walls of a room 18 ft. 9 in. 
long, 16 ft. 9 in. wide, and 10 ft. 6 in. high? 

8. Standard gold is coined at the rate of £3 17«. 10|</. per ounce; find 
the least number of ounces that can be coined into an exact number of 
half-sovereigns. 

9. A crew pulls 36 strokes in a minute, another 40 strokes per 
minute : 11 strokes of the former are equal to 12 of the latter: if the 
jatter pull a certain distance in 20 minutes, in what time should the 
former pull the same distance ? 

lOT. A piece of cloth, when measured with a yard measure which is | 
of an inch too short, appears to be 10| yards long: find its true length. 

11. A person after paying a poor-rate, and also an income-tax of 7d, 
in the pound, has £486 remaining; the poor-rate amounts to £22 lOs. 
more than the income-tax: find his gross income and the number of 
pence per £. in the poor-rate. 

12. A person sells 72 quarters of wheat at a profit of 8 per cent, and 
37 quarters at a profit of 12 per cent. ; had he sold the whole at a profit 
of 10 per cent, he would have received £2 13*. Id. more than he 
actually did. What price per quarter did he pay for the wheat, and 
what sum did he gain by the transaction ? 

13. Show if the following rule for the calculation of interest on any 
number of pounds at 5 per cent, per annum for any number of days 
be correct : — 

"Multiply the number of pounds by one-third of the number of 
days, or the number of days by one-third the number of pounds ; 
reject the unit figure, and the resuli* ^ill be the answer in pence, if 
one penny be deducted for every six tthillings." 

14 To find the daily wage corresponding to any given number of 
pounds per annum : Take two-thirds of the number of pounds and tha 
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result will be the daily wage in pence, provided that one nalf-penajr he 
deducted from every three shillings in the sum so found. Show that 
the error in this rule cannot exceed one ha/f-penny if the sum be under 
£3000 per annum. 

15. A vine which contains 7| per cent of spirit is frozen, and the 
ice which contains no spirit being remoYed, the proportion of spirit in 
the wine is increased to 8J per cent How much water in' the shape 
of ice was removed from 504 gallons of the original wine ? 

16. If 70 acres of wheat yielding 4 quarters per acre give a profit o/ 
£238 when wheat is 57 Bhillings per quarter, what profit will be made 
from 60 acres of wheat yielding 5 quarters per acre when wheat is at 
55 shillings per quarter, the expense of cultivation being the same 
per acre in both cases ? 

17. £l per ton being the average price of coals during nine months 
exclusive of summer months, when the average price is only 18«. per 
ton: what is the average price during two months of mid-winter, that 
of the other ten months being 19«. 3</. per ton ? 

18. If 2 men and 1 boy can do in 5 days twice as "much work as I 
man and 2 boys can do in 3 days, how many boys will be needed to 
do the work of 8 men ? 

19. A man's wages are £1 7«. 6 J. per week, and on Saturday, 
January 4, 1868, he puts by one-fourth of that week^s wages, and if he 
does so every fourth Saturday till the end of 1875, find how much he 
will then have saved. 

20. A party of 27 persons set out to travel, and the fare for each of 
diem \a £l 16«. 5(/., but in consequence of some of the party having no 
money, the others pay their fares in equal proportions, paying £2 2s, 9d, 
each : how many of the party did not pay ? 

21. Bedace to its lowest terms the product of 

l + i + l + Tff + Sf + ^.a'id^-J+A. 

22. If 400 labourers make an embankment 5 miles long in 25 days, 
how much overtime must 120 men work in order to complete a similar 
embankment 2 miles long in 32 days, the day's work being 12 hours? 

23. Resolve the following numbers into their prime factors : 5940, 
19008, and 269568 j and write down the greatest number which will 
divide them without a remainder, and the smallest number which thev 
will all divide without a remainder. 

24. Find, to four places of decimals, the square root of '001 and of 
*5 ; and find what numbers have '1, and *0d for their sqnare roots. 

25. A can copy 6 pages while B is copying 5, B copies 15 while C 
copies 12, and C can copy 4 while D is copying 3. A, who can write 
20 pages a day, receives a paper of 240 pages to copy, and, after doing 
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one^ourth or it, calls in B, C, and D to assist him : in what time will 
they have it finished ? 

26. From the known diameter (4 feet) of a carriage wheel, two . 
persons calculate the number of its turns in a given distance, one esti- >f 
mating the circumference as 3 times the diameter, the other using the 
latio as 22 : 7, tiieir results differ by 100 turns. Find the distance. 

LXII. 

Temporary Writers, 

1. Write down in figures — Three hundred million thirty thousand 
and eighteen. 

2. Write down in figures — Seventeen hundred and ninety-eight 
million one hundred and twenty thousand and seventy. 

3. Write down in words 30600101, 



4. Addt 


ogether — 


£ 8. d. 




9426712 


5. 12 14 lOf 




901 


80ft 10 Hi 




569815 


365 4 9 




75643 


37 17 ^ 




16374128 


194 9 7 
36 2 llj 




710520605 


6. From 


£ B. d. 


Take 


691730908 


7. 3125 17 Zh 
1982 17 6| 







8. 893612x40106. 13. 846305217 -^ 2846. 

9. 4327986210-^18. 14. £36152 17s. 3^x305. 

10. 216938 X 5123. 15. £105574 9s. 5Jd. ^35. 

11. 37984624-937. 16. £691 3s. ll|d. x 780. 

12. £243695 12s. 2Jd. x 7. 17. £11937948 lis. 74d. 4-486. 

18. In 53618 oz. how many tons, cwts., qrs;, &c.? 

19. How much oats at £21 Os. 9d. for 51 cwts. may be bought for 
£64 7& ? 

20. Find (by Practice) the dividend on £4586 13s. 4d. at 7s. 6d in 
the pound. 

21. 3f + I -h 4f + m. 22. 243^ - 21^. 
23. T^r X 2i x ^ X 10^. 24. ^ + 7|f 

25. 734-60125 + 6-90123 + '8466721 + -0043. 

26. 2160 - 812-63159. 

27. 35-716 X -016. 28. 181 3 -t- •OO0S7J6r^ XT 
29. Give the value of '625 ef a pound troy in grains. ^ 

KoTX.-— The candidates for irritershfps also get twelre eolumns of tots to be don - 
in half aa boor. 
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Given at various Examinations, 

30. Find true discount on £601 10*. due six mo.Jience, at 4 p. ct. 

.31. A bankrupt has good debts to the amount of £456 ISs. Id., and 
the following bad debts, £360 7*. lOd, £120 I3s., and £19 I8«., for 
which he receiyes respectively 4, 5, and 9 shillings in the pound ; his 
own liabilities amount to £3408 12«. ; how much can he pay in the £ ? 

32. The shares of a certain company are £3 15« : what is the gain 
of a person who buys 77 of them when they are at 4 per cent, below 
par, and sells again at 1 per cent, premium. 

33. A man skates 6 miles at the rate of 10 miles an hour with the 
wind, and returns against it in 50 minutes. How much does the wind 
accelerate or retard him ? 

34. An estate with a rental of £437 is sold for £17480. How 
much per cent, must the purchaser raise the rental to have 2$ per 
cent, for his money ? 

35. A coach goes 9 miles in an hour, and a railway train goes 23 
miles while the coach goes 11. How much time will be saved in a 
journey of 138 miles by -taking the train instead of the coach ? 

36. Two persons start from London and Brighton (50 miles apart) 
at same time ; the first goes 4} miles an hour, and rests 20 minutes 
at the end of every ten miles : the other walks steadily 3 J miles an 
hour ; where will they meet ? 

37. An event occurred 40,000 days preceding January Ist, 1871 ; 
find the year, the day of the month, and the day of the week on which 
it happened. 

38. Assuming that the value of 2 Suacan scudi is greater than 10|cl. 
and less than 1 Id. : and the value of 1 Austrian Swanziger is greater 
tiian 8d., and less than 8} : prove that the value of 544 Suacan scudi 
differs from 355 Austrian Swanziger by less than that of 19 Austrian 
Swanziger. 

39. A ditch is being dug at the rate of 81 feet per day by 54 men : 
after 13 days' work 8 of them are replaced by boys, and the work 
goes on for 11 days more, at the end of which the whole length dug 
is 1889 feet ; how much work per day is done by the boys ? 

40. If 16 men and 12 boys earn £23 4<. in 8 days, how much should 
20 men and 15 boys earn in 10 days, if a man's wages be 2s. a day P 

41. Extract the square root of '00005476, and the cube root 
of 2iHi. 

42. A tenant holds a farm of 360 acres, subject to 3. tax of 3«. 6^. 
per acre, and a com rent of 100 qrs. of wheat, barley, oats, and beana, 
respectively. Find the amount of his rent, when the averagpe price of 
wheat, barley, oats, and beans perqr. are 34«. 9<j., 26#. 4if., 17f. %d»^ 
and 33«. lOef. respeotiyely. 
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43. The sum of £1001 was laid oat in the 3 per cents, at 89g, and a 
half year*s dividend having been received upon it, it was sold oat, the 
whol^ increase of capital being 72 guineas. Find at what price it was 
sold out * 

44. A sum is laid out in the 3 per cents, at 89| and a half-year's divi- 
dend received upon it ; the stock being then sold at 94| and the whole 
increase of capital being £54, find the original sum laid out.t 

4o. A. dealer buys 80 tons of coals, and after selling them at Is. 6d. 
per sack finds he has gained £4. Had he sold them at Is. 4d. per 
sack, he would have lost £6. Find the cost price per ton, and the 
ft'ci^lit of a sack of coals. X 



MISCELLANEOUS QUESTIONS. 

Kk. I. ' At what time between 3 and 4 o'clock will the hands of a 
clock be together ? * 

At 3, the minute hand points to 12 and the hour hand to 3. The 
minute hand travels 12 times as fast as the hour hand, and the question 
becomes * In what time will the minute hand, travelling 12 minutes while 
the hour hand is going 1, overtake the other which has 15 minutes of a 
start ? * 

It is evident 55 minutes will be gained in 60 by the minute hand. 
.*. 11 minutes will be gained in 12 
and I minute will be gained in yf =^'a 
.*. 15 minutes will be gained in 1-^ x 15= 16^. The time between 
3 and 4 when the hands will be togetiier is 16-^ minutes past 3. 

Ex. 2. John can do a certain work in 12 hrs., James in 10 hrs>, and 
Richard in 8 hrs. ; in what time should they do it, all working to< 
gether ? 



it 



•83} : 100 :: £1001 : £1120 : then interest ot £1130 at 3 per cent.B:£33 12«., and 
£33 Vis,-r^=£l6 I6s. the half-year's dividend; then £10014-72 guineai-£16 16«.cr 

£1059 16*. ; therefore *l£51^^2i2?=MS. Ans. 

t Here, gain cm orery 89f idvestedB94f-89f =:5i, to which add a half year's divi- 
dend, and 5i+li=6| whole gain on £89f : whence (54-f6f) 89fai£71« Ans, 
t Here 2d, a sack makes a difference of £10. 

L 
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Here, John does | in two hours. 
James } in two hours. 
Richard ^ in two hours. 

All working together will do J + i+J=U in two honrs ; therefore 
^ will he done in ^ of 2 hrs. or ^ of an hr. 

And Jg, the whole, in ll5?=l^=3^ hours. Am. 

S7 37 

£x. 3. If oranges be bought at 10 for a penny, how many should be 
sold for 28, 2d, to gain 30 per cent. ? 

Without gain or loss he would sell, 

26x10=260. 
In order to gain 30 per cent, he must sell less, in the ratio of 130: 10(i. 

.•.130:100: :260:200. Ans, 

Ex. 4. The annual losses of a merchant during 4 years average 3'j 
per cent, upon his original capital ; at the end of the four years his 
capital is £2783 \58, ; what was it at first? 

An average loss of 3f per cent; for 4 yrs. sr3f x 4 = 15. "Whence an 
original capital of £100 would (in this time) be reduced to £85 ; 
whence, 85 : 100 :: £2783 15«. : £3275 Ans, 

Ex. 5. If A do f of a certain work in 2 hrs. and B } of the re* 
mainder in 1 hour, and C finish it in 10 minutes : in what time will 
they do it all working together? 

A will do J of f«| of it in an hour. 
B will do I of J =5 of it in an hour. 

C will do I of i—^ of it in 10 minutes ; 
hence, <^ x 6 »^ of it in an hour. 

Therefore they will all do | + | + 5=iJ of it in an hour working to- 
gether, and the whole work in ||hr. =57f minutes. Ans, 

Ex. 6. If a man rows 14 miles in S^ hrs. against the stream, the rate 
of which is 6 miles an hour : in what time should he row 10 miles with 
the stream ? 

Against the stream he rows 14 miles in 3| hrs., that is, 14-^3^=^4 
miles an hour ; but the stream brings him back or resists him 6 miles 
an hour : hence his rate of rowing is 10 miles an hoar. With the 
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Stream he will row 10+6 = 16 miles an hour ; therefore he will row 

10 miles in ^iiil^-=i§=f of an hour =37 m. 30 sees. 
16 " * 

Ex. 7. The rate of a clock is '04 jE>«r cent too fast ; how much nill 

it gain in a day ? 

It is evident that a day hy the clock ^ill be '0004 = •04+100, too 

much; and '0004 =» = of a day U the time it will eaine= 

9000 2250 ^ ^ . 

— ^^^.v — 2?=* — =381 sees. Ans. 

Ex. 8. Simplify the expression 

iof|+2f + 2i 



(ioff+|)-f-2 

Taking the numerator we have g x |=^, which -^2| gives J, to which 

add 2j and we have 2^, the value of numerator. Again, (7 x | + J) 

•»-7-i=(2& + 5)-^|-i=?5-^T-S=f§-f=:^'tbe value of denominator. 

Now, 2ii+& = f|xV=llli An.9- 

LXIIT. 
Miscellaneous Questions, 

1. If 110 dollars axe worth 3623, what are 15 dollars 2 dimes 7 cents 
worth. (1 doL = 10 dimes = 100 cents.) 

2. Find (by Practice) the value of 5 acres 2 roods 11 perches, at 
£9o per acre; and also 95 acres at £5 2s, 11^. each. 

3. Find the simple interest on £3728 19«. 7^^^. for 4f years, at 5 per 
cent. ; and also £760 for 65 days, at 2^. per cent, per day. 

4. Find the compound interest on £5750 for 3 years at 4f per cent. 

5. Add together 9^1^, 3f , 2^^, and ^ ; add 125-^, 2J, f , ^. 

6. Add together 39*51, 425*76, -237, 4*0032; and 52*11, 328*01, 
64, '024, expressing the difference of the two results as the decimal 
of 22-5. 

7. Bednoe | of IZs, 6d» to the decimal of a guinea. 

8. Find the value of *38246 of 10«. 6ef., and express the result as 
the decimal of a guinea. 

9. Extract the cube root of 589365742*983688. 

10. Find the difference between f of f of a mile, and ) of ^ of 2f 
of a furlong. 

11. Find the cost of carpeting a room that is 25 feet long and 20 
feet wide, the price of a yard of carpet 2 feet 6 inches wide being 
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4«. Zd. If the room be 10 feet 7^ inches high, find the cost of painting 
the walls at is. l^d. the square yard. 

12. Convert 22 lbs. 5 oz. 15 dwts. 20 grs. troj into avoirdupois 
weight ; one pound avoirdupois being to one pound troy as 175 to 144. 

18. If 56 cubic feet 1044 cubic inches of timber are required to 
floor a room 29 feet 3 inches by 25 feet 4 inches, what is the thickness 
of the boards P 

14. A person sells out of the 3 per cent, consols at 99 and invests in 
Exchequer bills, bearing interest at the rate of 2^d, a day per cent, 
when the bills are at a premium of 7«. 6</. What effect has this on 
his income P 

15. In the month of December last the number of paupers in a 
union was 336, the number of women being double that of the men, 
and the children being as many as • the men and women together. 
If a man cost one -third more than a woman, and three children as 
much as a man and a woman together, and the whole cost for the 
month be £83 68. ; how much is the daily cost of each man, woman, 
and child P 

16. A bankrupt owes £25,962 lOf., what must his assets be worth 
in order that he may pay 7s. ll^d. in the pound ; and how much will 
a creditor lose whom he owes £980 lOs. P 

17. A tradesman's annual losses during 5 years average 1^ per cent, 
on the capital with which he began, and at the end of the 5 years his 
effects are worth £2531 5«., what capital did he begin with P 

18. If 90*. will pay 5 men for 12 days' work, how much will pay 32 
men for 24 days' work P 

19. What should the result be if the efficiency of the second set 
were half that of the.first, and their day's work five-fourths as long ? 

20. Find the amount of £875 at the end of 15 months, at 4 per 
cent, per annum, compound interest, the interest accruing quarterly. 

21. What would be the amount of a salary of £95 per annum, sub- 
ject to a deduction of £2 7«. 6d. per cent, per annum, for 1 year and 
25 days P 

22. Suppose 6948^ dollars were purchased at iS^d. each, and that 
they were issued at ^ of a penny more than that rate ; what would be 
the total cost of the dollars, the total amount for which they were 
issued, and the total gain upon the transaction P 

23. What will £100 6». 8rf. amount to with compound interest for 
five years at 5 per cent, per annum, the interest being paid annually ? 

24. If 939 men consume 351 quarters of wheat in 168 days, how 
many will consume 1404 quarters in 56 days P 
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25. Silk sold at 12«. 6^. per yard gained £7 10«. per cent., what did 
it cost per yard ? 

26. Keduce 2 fur. 11 yds. 1 ft. 9 in. to the decimal of a mile. 

27. A and B earn £1 ISs, ed. in 7 days ; A and earn £2 18«. 4d, 
in 10 days; B and C earn £3 ds. Sd. in 11 days: find the separate 
daily wages of each. 

28. A owns '567 of an estate, and B the remainder ; express B's 
share as a yulpfar fraction, and find its yalue if the whole estate be 
worth £13,500. 

29. Find the Yulae of 1*95 tons, less 17*09375 cwts. at 6«. 3^. an 
6anoe. 

30. Find the difference between | of £-7875 and 1*2 of Us, b\d. 

31. If 1185 parts copper be added to 715 parts tin and 100 parts 
zinc, find the per centage of each metal in the compound. 

32. A can complete a job in 6 days, and B in 8 days ; A woi-ks at it 
2 days, how long will both be in finishing it if they work together F 

33. Find the difference in 7 years at simple interest between 
£925 at 5-825 per cent, and £2500 at 2^. 

34. A rectangular cistern, 9 feet long, 5 feet 4 inches wide, and 
2 feet 3 inches deep is filled with a Uqiiid that weighs 2520 pounds ; 
how deep must a rectangular cistern be which will hold 3850 pounds 
of the same liquid, its length being 8 feet, and its width 5 feet 
6 inches P 

35. Beduce to prime faotozs and thence find G. C. M. 35035, 
41580, 24255. 

36. A man engages to ride 500 miles in 60 hours ; he rides 2 miles 
in 11| minutes, and stops an hour at the end of every 40 miles : how 
much time has he to spare P 

37. Divide an estate so that A may get ^ of the whole, and B twice 
as much of the remainder as G. If in this way B gets 27 acres more 
than G : find the acreage of the whole estate. 

38. V70599m; and ^2326203- 125. 

39. If an article be sold at the rate of 17 lbs. for Is, Sd,, of which 
2 cwt. 1 qr, 3 lbs. was bought for 15«. ; find the gain per cent. 

40. Express 300 yards as the decimal of 1 furlong. If a path 3 
feet broad be put round a house 57 feet long and 37 feet wide, 
express the area of path as the decimal of an acre. 

41. A merchant has teas worth 4«. 6d. and 3^. 6d. per lb. respec- 
tively, which he mixes in the proportion of 3 lbs. of the former to 2 
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of the latter, and sells tke mixture at 4s. 4d, per lb. ; what does he 
gain or lose per cent ? 

42. The populations of 3 towns in the year 1841 were 15875, 
64575, and 29185 ; and in the year 1851 the two former had increased 
respectively 4 and 8 per cent., and the latter had decreased 20 per 
cent. ; find the increase or decrease per cent, of the total population of 

the three towns. 

43. The breadth of a room is 14 feet ; the cost of papering it at Is. 
per square yard is £4, and the cost of covering the floor with a carpet 
at 4s. 6d. per square yard is £6 12s. Find the length and height of 
the room. 

44. What must be the market value of 3 per cent stock in order 
that, after deducting the income-tax of 9d. in the £, it may yield 3j per 
cent interest ? 

45. The cost price of a book is 12*. 6rf. If the expense of sale be 
9 per cent upon this, and the profit 21 per cent upon the same, what is 
the retail price ? 

46. From the following table : — 



Railway Passengeri 


Great Britain 


France 


Fnusia 


Ist Class 

1 


474321.3 


2124917 


n07492 


2nd Class 


10291749 


6172429 


1292476 


3rd Class 


21409217 


15473551 


2374237 



find the proportion per cent, which the whole number of 1st class pas- 
sengers bears to the whole number of 2nd and 3rd class passengers. 

47. The rate of a clock is 075 per cent too fast How much will 
the clock gain in the week ? 

48 A man rents a house at £142 a-year, payable half yearly ; if he 
sub-lets at £160 a-year, payable quarterly, and money be worth 4 per 
cent., find his gain, in 3 years. 

49. A tradesman marks his goods at a gain of 12 percent., but 
he allows a discount of £1 6^. Zd. on payment of an aoconnt for 
20 guineas ; find his actual gain per cent. 

50. Add together *06 -{• '\/'09 -{- ^'125 and express the sum as a 
vulgar fraction of '36. 
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51. Extract the sqaare root of 53U41 and of S2|. 

52. If the 3^ per oeats., paying half-yearly diyidends on 1st October 
and 1st April, are 105 on 1st August, what should be the price of the 
3 per cents, same day which pay dividends on 1st July and 1st January ? 

53. Find (by Practice) the premium on ;ei26,315at Ss, Sd. per cent. 

54. A person's annual expenditure from the year 1833 to the year 
1S53 inclusiye is £293 \7s. Ad, ; he finds that in 1833 he spent j£283 
lis, lOd, and in 1854, £365 14j. \d. What was the average annual 
expenditure from 1834 to 1854 inclusive ? 

55. Find the discount on £126 13«. Ad. due 8 months hence at 4 per 
cent, simple interest What would be the amount of the error in this 
case if interest were taken instead of discount, and in whose favour 
would the error be ? 

56. Find the amount of £13333 &s. 8d. for 4 years at 5 per cent. 
compound interest 

67. Find the present worth of £2157 I2s, due 9 months hence art 8^ 
per cent. ; also of same sum at same rate due 292 days hence. 

58. The population of Great Britain in the year 1851 was 21121967 
and the increase during the previous half century had been 93 *5 per 
cent. What was the population in 1801 ? 

59. A train starts with its full complement of passengers. At the 
first station it drops J- of these and takes in 96 more ; at the next it 
drops ^ of the new total and takes in 12 more ; on reaching the third 
station there are 248 left. What number started ? 

60. Eeduce t—. to a vulgar fraction. 

61. In what proportion must wines worth Ida, , 20^., 26^., and ZOs, per 
gallon be mixed so as to give a profit of 14^ per cent, on the cost 
when sold for 248. a gallon P 

62. Find the side of a square garden which contains 4 roods 1 pole 
29 yards 6} feet. 

63. Find the value of -0^ of -06 of a mile. 

64. A merchant buys 15 dozen of port at 82^. per dozen, and 60 
dozen more at 60s, per dozen ; he mixes them and sells the mixture at 
70«. per dozen ; what profit per cent, does he realize on his original 
outlay P 

65. Extract the cube root of 946966168. 

66. There are 68 insolvents, 3 of whom paid 205. in the pound ; 
1 1, 12*. 6d, ; 19, 7*. Hd, ; 17, 3*. 4J«f. ; 2, 1*. 6d, ; the rest nothing. 
What was the average dividend ^ 



224 



THE cnrXL SERVICB AKlTllMETIC. 




X 



67. If coffee worth 2s. 9</., 3s. 2^(1.^ and 2s, 4^. per lb., be mixed in 
equal qnantities, and the mixture sold at ;^L6 9s. .per cwt., what is the 
gain or loss per cent ? 

68. If oranges be bought at the rate of 20 for a shilling, how many 
should be sold for £l Ss. to gain 40 per cent. ? 

69. The number of persons employed in the railways arc, re- 
spectively s — 



Yenr 


England 


Scotland 


Irtland 


1852 
1853 


55331 
66267 


Miles 


8271 
8979 


Miles 


3999 
5163 


Miles 


54339 
7544-2 


961-4 
977-9 


680-4 
786-9 



Hence find the average number of men per mile employed on railways 
in the whole United Kingdom, (1) in 1852, (2) 1853. 

70. ITie price of the 3 per cents, and the market value of railway 
stock paying 5j per cent being respectively 92| and 99j compare the 
rates of interest which investments in those stocks would give. 

71. The rate of a clock is '0625 too fast ; how much should it gaiu 
in a week ? 

72. The populations of 3 towns in 1841 were 20565, 53415 and 
30125, and in 1851 the two former increased respectively, 8 and 12 per 
cent., and the latter decreased 40 per cent; find the increase or de- 
crease per cent of the total population of the 3 towns. 

73. Find w^at will be the rate of interest in order that the discount 
on £1936 IBs, at the end of 3 years may be £207 lOs. 6d 

74. If 48 pioneers in 5 days of 12j hours dig a trench 13975 yards 
long, 4 J yards wide, and 2^ yards deep ; how many hours per day must 
90 pioneers work, during 84 days, to dig a trench 4910j^ yards long, 
4| yards wide, and 3j yards deep ? 

75. If by selling goods for £272 I lose 15 per cent., how maoli per 
oent* should I have lost or gained had I sold for 320 guineas ? 

76. If a man, his wife, and child consume 36 poimds of bread in 9 
days, when bread is at 6d, the four poimd loaf, how much bread a 
day would a family consisting of a man and -wife and three children 
have to restrict each member to so as not to exceed the same rate of 
expenditure when the four pound loaf cost 6^. ? In each case assume 
that the rate of consumption of a man, woman, and child are as 4, 3, 
and 2. 

77. Find the cube root of 84*9. 
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78. If £533 6s. Sd. be taken as payment of :^560 due 2 years heice 
calculate the rate of discount. 

79. It appeared from a dally paper that the annual ezpensefl of the 
Suez Canal might be estimated at about 17,800,000 francs, exclusiye 
of 10,000,000 of francs needed for the payment of the interest on the 
shares. Assuming that all the receipts over and aboye the sum of 
these amounts are to be divided as profits among the shareholders, the 
founders and the Egyptian Government, the holder of shares taking 
70 per cent, and each of the latter parties 15 per cent., what must the 
yearly receipts be in order that an English holder of 20 shares out of 
the 400,000 representing the whole stock, may receive £73 10«. as his 
proportion of the profits ? (£1 = 25 francs). 

80. The specific gravities or relative weight of proof-spirit and 
water may be taken as 923 and 1000, disregarding temperature. 
From a gallon jar filled with proof -spirit a certain quantity is drawn 
off and water added till the vessel is again full. The mixture is then 
found to have a specific gravity of 992. How much spirit has been 
abstracted ? 

81. What is the length of the side of a square whose area is equal 
to a rectangle of 513 yards 1 foot 11 inches x 1628 yards feet 11 
inches ? 

82. Reduce to a simple fraction ?xl-l6 + 2-l66xJ}. ^ 
88. If A. do I of a piece of work in 4 hours, and B. do } of the |L 

remainder in 1 hour, and C. finish it in 20 minutes: in what time will 
they do it all working together? 

84. If two clocks, one of which gains 2 minutes and the other 
loses 4 minutes a day, be set at noon, what hour will the second indi- 
cate when the first indicates noon 12 days afterwards? 

85. The imperial gallon contains 277*27 cubic inches, and a cubic 
foot of water weighs 62*42 lbs. : find the wcl^lit of a pint of water 
correctly to two places of decimals. 

86. Extract the cube root of 731189187729. 

87. Multiply by the method of duodecimals 2 feet 10 inches II parts 
by 3 feet 7 inches. 5 parts ; and the product by 1 foot 10 inches. 

88. Express the result of the last question in cubic feet, cubic inches, 
and fraction of a cubic inch. 

89. A sum of £3000 is to be divided between 20 men, 64 women, 
and 96 children : if each man's share is to be equal to the shares of two 
women, and if the 64 women are to have twice as much as the 96 chXU 
dren, how much will the several individuals receive ? 

90. When a vulgar fraction is reduced to a decimal, in what cases • 
will the decimal terminate? 91. In what cases will it recur? 

92. What is the limit in the number of figures in the period ? 

93. Divide £177 7*. O^d. among four persons, m the proportion of 

the fractions i, j, |, J. 94. Divide 4*03 by -Uo*. 

L 2 
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95. What is discount? If the discount on £567 be £3^ i4s. 3^ 
simple interest being reckoned at 4j per cent per annum, when is the 
sum due ? 

96. A. barters sugar with B. for flour which is worth 2«. 3d. per 
stone, but uses a false stone weight of 18 J lbs. (instead of 14 lbs.), what 
▼alue should B. set on his flour that the exchange may be fair? 

97. A grocer sold 1 lb. of tea and 3 lbs., of sugar for 6#., but if the lea 
rose 10 per cent and the sugar 50 per cent they would have cost 7*. 
What was the price per lb. of each ? 

98. The populations of three towns, in the year 1841, were 20325. 
42405, and 1423 ; and in the year 1851 they had increased respectively 
9, 10, and 12 per cent ; find the average population of the three towns 
in 1851. 

99. If goods which were bought at £2 Ss. lOd. per cwt be sold at 
£2 14«. 1^., what is the gain per cent ? 

100. A number of men were arranged into a hollow square 4 deep. 
In the outer rank there were 60 in the face of the square, and in the 
inner rank 44. How many men were there in all ? 

101. A grocer buys 3 cwts. of sugar at 5d. per lb., and 7 cwts at 
6^ : he sells 5^ cwts. at 5^. per lb. ; at what rate per lb. must he sell 
the remainder in order to make 1 5 per cent, on his outlay ? 

102. A person sells out of the 3 per cents, at 98, and invests his 
money in railway 5 per cent, stock at par ; find how much per cent, 
his income is increased. 

103. The present prices of the 3 per cent consols and Midland 
Railway stock, paying 5^ per cent, are respectively 95 j and 108|. 
Compare the rates of interest which investments in these stocks would 
give. 

104. A person buys coflFce at £5 \2s. Gd. per cwt and chicory at 
£2 58.5d.t and mixes them in the proportion of two of chicory to five of 
coffee. He retails the mixture at U. 3d, per lb. Wha^ is his gain per 
cent? 

105. By selling tea at 5«. 4d. per lb. a grocer clears ^ of his ontiay : 
he raises the price to 6«. 2d. per lb. : what does he clear per cent upon 
his outlay at the latter price ? 

105. (a). Three silver candlesticks, weighing in all 36 oz., cost 
£18, the silver being valued at £12 and the workmanship at £6 ; 
what should 5 candlesticks cost, each of wbich weighs 24 oz. , and the 
workmanship chared for at twice the rate per ounce ? 
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106. A and B enter into partnership. A puts in £2100 stock. H 
puts in £\6\yO stocK ; four months after C enters the partnership with 
a capital of £2700. At the year's end the profits are found to be 10 
per cent on the whole capital invested : how much of the profits should 
each receive ? 

107. What is the difference between interest and discount ? If a 
person buys 325 cows for £5000, payable 12 months hence, and sells 
them immediately at £15 a head; find how much he gains by the 
transaction, reckoning money value for 5 per cent, per annum. 

108. Two clocks strike 9 together on Tuesday morning; and on 
Wednesday morning one .is 10 minutes to 11 when the other strikes 
11 : how many minutes must the slow one be put on so that they mny 
both strike nine together on the same evening ? 

109. A person invests £5460 in the 3 per cents, at 91 ; he sells out 
£200 stock when they have risen to 93}, and the remainder when they 
have fallen to 85. How much does he gain, or lose, by the transaction ? 
If he invests the produce in the 4} per cents, at 102, what will be the 
difference in his income ? 

110. A person bonght goods on the continent; the cost of freight 
and insurance was 15 per cent., and that of duty 10 per cent, on the 
original outlay ; he was obliged to sell them at a loss of 5 per cent. ; 
but if he had made £3 more of them he would have gained 1 per cent.: 
what was the original outlay ? 

111. The exchange at Paris upon London is at the rate of 25 francs 
70 centimes for £l sterling, and the exchange at Milan upon Paris is 
at the rate of 42 Austrian lire for 20 francs : find how many AustriuD 
lire should be paid at Milan for a £20 note. 

112. A ship carries 5 chronometers, and estimates Greenwich time 
by the mean time of the five. Two of them lose, respectively, 39'' in 
35 days and 4*3" in 6 days ; the others gain, respectively, 5" a week, 
1*3" a day, and 23" in 14 days. By how much will the estimated time 
be in error after a cruise of 176 days ? 

113. After a certain number of men had been employed on a piece 
of work 24 days, and had half finished it, 16 men more were put on, 
by which the remaining half was completed in*16 days. How many 
were employed at first ? 

Ex. A person who has £3300 in the 3 per cents, sells out at 88, and 
invests in Exchequer Bills, which pay 2id. per cent, per day when 
the premium is 7«. 6d,i find the alteration in his income* 

£3300 X 3 -s- 100 =£99 first income. 

Then lOOf : 88:: £99 first income : £110 second income. 

£3 X 240 : 2^/. X 365. 

.-. £1 1 - £99 = £l 1 increase. Atu, 
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114. Find the interest on £1376 11«. Zd, at 4} per oent., lent oti tli« 
6th April, and repaid on the 29th of August, the former day being 
excluded and the latter included. 

115. A society subscribes £45 18«. 9^. to a charity ; each member 
pays as many pence ar there are members in the society ; find the 
number of members. 

116. If 10 men can mow 126 acres in 12 days of 9 J hours each, how 
many can be mown by 45 men in 11 days of 8| hours each ? 

117* What is the difference between the interest and discount on 
£350 for 3 years at 4 per cent. ? 

118. Find the amount of £7000 in 4 years, at 5 per cent, per annum, 
compound interest. 

119. Two persons have each a capital of £12,000 : the one invests it 
:n the 3 per cent, consols at 90|, the other in railway shares paying 
5 per cent, at 103} : find by how much the income of the one exceeds 
that of the other. 

120. The expense attending the production of a book the retail 
price of which is 7'. 6£f. is 2«. 4^d. per copy. The publisher allows 
the bookseller 25 per cent, on the retail price, and gives 13 copies to 
the dozen ; 3900 copies are printed and sold ; the author is to have 
half the profits ; how much will he receive ? 

121. In what time will the interest on £75 12«. 6d. equal the interest 
on £15 2«. 6d, for 105 days at any rate of interest P 

122. Supposing that in England gunpowder is made of 75 parts of 
nitre, 10 of sulphur, and 15 of charcoal ; in France of 77 of nitre, 9 of 
sulphur, and 14 of charcoal : if a ton of each be mixed, what weight 
of nitre, sulphur, and charcoal wHl i^ere be in the compound ? 

123. By a redaction of the interest on Exchequer Bills from 2^d. 
to l^d. per cent, per day a person loses at the rate of £152 7«. Qd. per 
annum, what amount of Exchequer Bills does he hold ? 

124. How many yards of matting, 4'8 feet broad, will cover a floor 
that is 27'S feet long and 20*l6 feet broad P 

125. If ^ of 3J of 7| of f of 36 lbs. of sugar cost 12«. S^d.^ how 
much will 17 tons 17 crwt. cost P 

126. Ck)nvert 44 lbs. 11 oz. 11 dwts. 16 grs. troy into avoirdupois 
weight, one pound avoirdupois being to one pound troy as 175 to 144. 

127. If a coaoh travelling 9 miles an hour occupies 4 hours more 
than a railway train in a journey of 69 miles, what is the prox>ortion 
between the rates of the coach and the train P 

128. If A invests £33,075 in the purchase of 3 per cents, at 87^} and 
B inr^Bta the same sum in the purchase of 4 per cents, at 94^, \n hat 
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will be the difference in their net incomes after deducting income-tas 
at I6d. in the pound P 

129. What is the value of one poiind ayoirdupoia in troy weight P 

130. Find the fractions eqaiyalent to '2^, -8326, and -26027397. 

131. If oranges be bought at the rate of 20 for a shilling, how 
many shoiild be sold for £2 8^. to gain 40 per cent, on the outlay ? 

132. A can reap a field in 5 days and B in 6 days working 11 
hours a day. In what time could A and B together reap it working 
1 hours a day ? 

133. Railway stock is sold for 108, and with the proceeds the go- 
vernment stock bought at 91^ ; after a time the government stock in 
sold at 95f and the original stock repurchased at 109, leaving a profit 
of £109 on the transaction : find the amount of stock sold. 

134. "What will be the cost of painting the walls of a room at ls.7J. 
per square yard, the length being 19 feet 10^ inches, the breadth 16 
feet 1 J inches, and the height 10 feet 3 inches ? Solve by decimals. 

135. How much will £3500 amount to in 4 years at 4^ per cent, 
compound interest ? 

136. At what rate per cent, will £1303 6*. 8^. amount to £1881 18s. 
1 li;?. in 7 years at simple interest. 

137. If I buy 14 oxen for £157 5«. lOd, and sell 6 of them at £7 4s 
each, for what must the remainder be sold that I may gain 4 per cent, 
on the whole ? 

138. Explain the difference between interest and discount, and find 
the present worth of £1215 due 4 years hence at 5f per cent. 

139. If If of ^ of 1} of a ton is worth £1 lOf., what is the value of 
f of it? 

140. V^HI- 141. 4/-61478848. 

142. One horse gives 5 strides while another is giving 4, but the 
latter horse's is to the former's as 6 tb 7 ; which is the faster, and how 
much would he gain in a distance of 4 miles P 

143. The net rental of an estate, after deducting 7d. in the pound 
for income-tax and 6 per cent on the remainder for expenses of col- 
lecting, is £959 3«. Sd. ; find the gross rental P 

144. Find the compound interest on £364 for 3 years at 3^ per cent 

145. A person sells £7500 3 per cent, consols at 90f and invests it 
in railway shares paying 5 per cent, at 104f ; find how his income is 
affected, and the gain or loss per cent. 

146. If by selling an article at 6a, 6d, I gain 4 of my outlay, what 
would I have grained per cent, if I sold it nt Ga. Qd. 't 

147. What sum of money will produce aa much interest in 3^ years 
as £210 8«. in 5 years 5 months P 
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148. The price of consols is 88f , how many railway shares, the 
market price of which is £8 168., can he purchased with £1000 consols F 

149. The rates of the express and mail trains on a railway are 40 
and 28 miles per hour respectively ; what time is saved by taking 
the faster train for a journey of 192 miles ? 

150. Define discount. If the discount on a bill of £226 2«. Bd.y due at 
the end of a year and a half, be £12 1 6«., what is the rate of interest P 

151. If I lay out £1911 in 3 per cent, consols at 79^, at what price 
must I sell out, to gain £150, paying f per cent, commission on each 
transaction ? 

152. Extract the square root of 13104400. 

153. Extract the cube root of 586376253. 

154. Keduce | of 17«. 6d, to the decimal of a guinea. 

155. A person invests £5617 lOs, in the 3 per cents, at 93}. 
He sells out when they have fallen to 9 If, and invests the proceeds 
in Kussian 5 per cents, at 98. What is the difference in his income 
under the two investments ? Brokerage is to be reckoned at \ pez 
cent, on all the stock sold or bought. 

156. A railway cutting is 38 feet wide at bottom, and 74 feet at top, 
35 feet deep, and f of a mile long : how many solid yards of earth 
were removed ? 

157. A traveller sets out to walk from A to B, at the rate of 
4 miles an hour. One hour later another traveller sets out from B 
towards A at 3} miles an hour : when they meet the first haa walked 
6 mUes more than the second. Eind the distance from A to B. 

158. How much will £500 amount to in 3 years, at 4-^ per cent., 
compound interest P 

159. It is required to divide the number 34 into two parts such 
that the difference between the grater and 18 shall be the difilerence 
between 18 and the less in the ratio of 2 to 3. 

160. A man rows 10 miles in 2} hours against the stream, tiie rate 
of which is 3 miles an hour : how long will he be in rowing 6 miles 
with the stream P 

161. A ship 40 miles from shore springs a leak which admits of 3} 
tons of water in 12 minutes ; 60 tons would be sufficient to sink her, 
but the ship's pumps can throw out 12 tons of water in an hour. £^d 
her average rate of sailing that she may reach the shore just as she is 
beginning to sink. 

162. A tradesman's stock is valued at £8975 at the beginning of a 
year, during which he sells goods to the amount of £5023 ; 7j^ per 
cent, of his receipts go for wages, and he expends £8782 in the 
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purchace of goods, and pays £75 shop-rent ; at the end of the yoai 
his stock is yalue for £8763 ; how much does he gain or lose ? 

163. A solar day heing 24 solar hours, a sidereal day is 23 hours, 
56 minutes, 4 seconds -j^- A sidereal day heing now divided into 24 
sidereal hours, find the number of sidereal hours, minutes,[and seconds 
in a solar day. 

164. What must be the market value of 4 ppr cent, stock, in order 
that, after deducting the income-tax of 10^. in the pound, it may 
yield 4J per cent, interest ? 

• 165. Find the cost of laying with gold a table ^6 '4285714 yards 
long and 1*78 yards wide, at 268, the square inch. 

166. If 24 pioneers in 2 J days of 12i hours long can dig a trench 
139-75 yards long, 4^ yards wide, and 2J yards deep : how many 
hours per day must 180 pioneers work during 21 days in order to dig 
a trench 49 10^^ yards long, 4^ yards wide, and 3-^ yards deep ? 

167. Borrowed £220 at 5 per cent., and 12 months after £340 at 
4 per cent. : when paid it took £607 18^. to discharge them both : 
how long had these sums been kept P 

168. A had 12 pipes of wine which he sold to B at i^ per cent, 
profit, B sold them to C for £40 12*. profit, C sold them to D for 
£605 185., who cleared 6 per cent. : what did A give a gallon for the 
wine? 

169. Bought a quantity of goods for £375, and'3 months after sold 
them for £412 lO*., how much per cent, per annum was the gain P 

170. The content of a cistern is the sum of two cubes, whose edges 
are 10 inches and 2 inches, and the area of its base is the difference of 
two squares whose sides are 1^ and If feet. Find its depth. 

171. How much paper, ^ yard wide, will be required for a room 
that is 22 feet long, 14 feet wide, and 9 feet high, if there be three 
windows and two doors, each 6 feet by 3 feet ? 

172. A stone 18 inches long, 17 broad, and 7 deep, weighs 278 lbs. : 
how many cubic feet of this kind of stone will freight a vessel of 230 
tons burthen ? 

173. Express a degree, 69^^^ miles in French metres, given that 
32 metres are equal to 35 yards. . 

174. What is the present value of a bill of £151 17«. Gd. due at the 
end of 4 years, at 5f per cent, per annum P 

175. If the 8^. loaf weighs 48 oz. when wheat is 52$, per quarter, 
what would be the price of wheat, when the 6d, loaf weighs 32 oz. 
8drs. P 

176. Find exactly the square root of 1040520^17. 
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177. Find the cube root of 352045367*981. 

178. Multipljby the method of duodeoiinals 3 feet 2 inches 6 patii 
by 1 foot 4 inches 7 parts, and the product by 4 feet 8 inches. 

179. Transform the result of the above into cubic feet^ cubic inches, 
and the fraction of a cubic inch. 

180. A cistern has two pipes, one of which fills it in 30 minutes, 
the other in 40 minutes : it also has a discharge pipe, which empties 
it in 20 minutes. In what time will the cistern be filled, if all the 
pipes are set going P 

181. Heduce to a decimal correct to 7 places. 



1^ + m + ixo + *"•• *"• 



182. In Roaumer's thermometer the freezing point is zero, and the 
boiling point 80^. In the common thermometer (Fahrenheit's), the 
freezing point is 32", and the boiling point 212". What does Beaumer*s 
mark, when Fahrenlieit's marks 62°, 10% and — 18° respectively ? 

183. A person converts £27,851 17«. Zd. into 3 per cent stock at 
7Sf , and invests the same sum in a 3^ per cent, stock at 95-^ : he sells 
out when the former has risen -^ per cent, and the latter has fallen 
fV per cent. How much has he gained ? 

184. A cistern contains 600 gallons. Its external dimensions are 
1 7 ft. in length, 2 ft. 1 1 in. width, and 2 ft. 6 in. depth : if the thickness 

of the sides be 1} in., fi.nd the thickness of the bottom. (6} gallons 
= 1 c. foot.) 

185. Two trains start from opposite stations. The faster from A 
would reach B in 2 hours ; had the slow one kept time they would 
have met at f the whole distance from B, but owing to an accident to 
it they met at \ the whole distance from B ; how much was the slow 
train late on reaching A ? 

186. If 25 thalers are equal to 3 francs, 5 scudi equal to 27 francs, 
135 gfulden equal to 62 scudi, 10 gulden equal to Xl, how many 
thalers in £3 P 



Passengers. 


Great Britain. 


Fiance. 


Prussia. 


Ist Cl&bB 


4,743,213 


2,124,917 


307,492 


' 2nd Glass 


10,291,749 


6,172,429 


1,292,476 


i 3r J Class 


21,409,217 


15,473,555 


2,374,237 



187. From the above table, find the proportion per cent, that the 
whole number of passengers in Prussia bears to the whole nimiber of 
oecond-class passengers. 
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188. Multiply bj the method of daodecimals 8 feet 6 inches by 6 
feet 7 inches 11 parts, and express the result in square inches and the 
fraction of a square inch. 

189. If 24 pioneers in 2 days of 12 hrs. each, can dig a trench 140 
yds. long, 4 yds. broad, and 2 yds. deep, in how many days of 9 hrs. 
each, will 180 pioneers dig a trench 480 yds. long, 4 broad, and 3 deep? 

190. In a class of 21 children, there are 7 boys and 14 girls. The 
ages of the boys are : 3 boys are 8 yrs., 2 are 11, and 2 are 12. The 
girls* ages are : 4 of them 9 yrs., 2 are 10, 4 are 13, and 4 are the 
average age of the boys. Find the average age of the whole class. 

191. A person transfers £3C0 stock, 3 per cent consols at 99, to Ex- 
chequer bills, paying 2^. per cent, per day at a premium of 7«. ^d. 
Find the alteration in his income. 

1 92. A person goes to France with 33 sovereigns, ^ a sovereign, and 
7 florins : he spends 577 francs 50 centimes : how many florins has he 
remaining, supposing. the exchange to be 26 francs 25 centimes for £1 ? 

193. The cost of carpeting a room, twice as long as it is broad, at of. 
a square yard, amounted to £6 2«. Gd, : and the painting of the walls at 
dd. a square yard amounted h-z 12«. 6d, Find the height of the room. 

194. What would be the cost of papering a room 18 feet, 8^ inches 
long, 16 ft. 3^ in. broad, and 10 ft. 3^ inches high, at ifd. per square 
yard ? S(J5ve by decimals. 

195. Extract the cube root of 1194389981 ; and of 3oJ^f|. 

196. A person invests in the 4 per cents., and receives 5 per cent, 
interest for his money : required the price of the stock. 

197. If 25 thaler8 = 93 francs : 135 gulden = 62 scudi : 10 gulden 
= £1 : £3 = 20 thalers : find the number of francs in 5 scudi. 

198. Subtract 5 florins 3 cents. 5 mils from 9 florins 6 cents. What 
fraction of £4 13«. 6d, is the remainder P 

199. Multiply by the method of duodecimals 3 feet 7 inches by 
4 feet 9 inches 1 1 parts ; and show what the product will become 
when reduced to square inches and the fraction of a square inch. 

200. The average number of people passing a certain point between 
the hours of 8 a.m. and 10 v.u. is 105 per minute : and between 10 p.m. 
and 8 ▲.x. the number is 14 per minute. Find how many pass in a year. 

20 1 . From the table given in preceding page, find the proportion pei 
cent, which the whole number of Ist and 2nd class passengers bears 
to the whole number of 3rd class passengers. 

202. Required the length of the edge of a onbe, whose content is 
22,214 yards 10 feet 64 inches. 

203. At what price must the 3} per cents, be in order that they may 
give the same income as an investment in the 3 per cents, at 72 ? 

204. A certain sum, if invested in the 3 per cents., would give an 
annual income of £105, and if invested in railway shares at pf 
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paying 6^ per cent., would yield £177 6^. Hd, Find the anm and the 
price of consols. 

205. The distance between two towns, A and B, is 67i miles, aud 
the fare by railway 11«. : the distance between two other towns, 
and D, is 20^ miles, and the fare 2s, How much must be added to 
the fare per mile between A and B to make it exactly double the fai-e 
between and D ? 

206. The capital of a railway company is £11,400,000. Besides 
this there is £3,420,000 preference shares paying 5^ per cent., and 
£2,800,000 debentures, paying on an average 4^ per cent, per annum. 
The half-yearly receipts are £725,000, and the current expenses are 
59 per cent, of the receipts : find the rate per cent, for the shareholders 
half-yearly, laying aside £1200. 

207. How many yards of carpet } of a yard wide will cover a room 
26 ft. long and 16 ft. broad ? find its cost at 4^. 6d, per yard. 

208. Find the value of the series 1 + - + — ^ + — - — + &c., aa 

1 1X1 1X2X3 

far as six places of decimals. 

209. Keducc 1*875 of a day to seconds ; bring 3" to decimal of a 
week ; and 3 pints to the decimal of a quarter. 

210. Required the present worth of £2369 6». for ^ of a year at 5 per 

cent, per annum, and find value of V^ + V^ + ^/S—'s/d ^ 

^S — v/5 VS-ht/o 

211. Find the price of 10740 cubic feet of gas, at 4«. 2d. per 1000 
nubic feet ; also of 5 tons 3 qrs. 17 lbs. at £7 3*. 4rf. per ton. 

212. A person has £3000 in the 3 per cents. : he sells out at 99 per 
cent, and invests in Exchequer bills at 2Jrf. per cent, per day when 
the premium is 7*. 6d. ; what is the effect on his income ? 

213. Extract the cube root of 428661064. 

214. Multiply by the method of duodecimals 4 feet 5 inches by 

2 feet 7 inches 11 parts; express the result in square inches and 
fraction of a square inch. 

215. A person goes to France with 33 sovereigns, 1 J sovereign, 
7 florins. He spends 577 francs 20 centimes ; how many florins doee 
he bring home, the exchange being 26 francs 25 centimes to the potmd ? 

216. If 240 pioneers in 2 days of 4 hrs. each, dig a trench 140 yds. 
long, 4 yds. deep, and 2 yds. wide, in how many days of 12 hrs. each 
should 980 pioneers dig a trench 1000 yds. long, 4 yds. deep, and 

3 yds, wide. 

217. What is meant by a circulating decimal ; and how is it 
known whether a vulgar fraction will give a terminate decimal ? 

218. Find the value of : (-53 -7- -02616) -f- -3^678. 

219. What interest per cent, per annum has a person for his money 
who buys in the 4 per cents, at 952 ^ 
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220. Find the amount, at compound interest, of £2500 payable 
quarterly for 2 yrs. at 4 per cent. 

221. Pure gold is £3 17«. 10^. per ounce— gold coin is compounded 
of 22 parts pure gold and 2 parts alloy ; the alloy being worth 1 Jrf. 
per oz.y what is the value of alloy in £100 ? 

222. A person sold at 104f ; he invests in 3 per cent, consols at 93 ; 
after getting a half year's dividend he sells at 93f , his whole gain 
being £168 15^.; how much railway stock did he sell ? 

223. A bankrupt whose assets were £70 lOs. paid 3^. in the 
pound to his creditors ; by how much were they losers ? 

224. If 1200 passengers travelling on an average of 30 miles each 
give a weekly return to a railway company of £1600, how many will 
give a yearly return of £286,000, travelling 25 miles each, if the fares 
be reduced by one-fourth ? 

226. A can do a piece of work in 6 days of 8 hours each, B in 5 
days of 10 hours each, and G. in 12 days of 6 hours ; how many hours 
can they do twice as much work all working together P 

226. Two trains 92 and 84 feet long respectively, when moving with 
uniform velocities on parallel rails in opposite directions pass each 
other in 1 J seconds, but when they move in the same direction the 
faster passes the other in 5 seconds ; find their rates of speed. 

227. A person who owes £100 pays £26 both for principal and 
interest yearly ; how much is due at the end of 3 J years at 6 per cent. ? 

Lxiy. 

Averages and Fer-centages, {Time, 2 hours,) 

1. rind the average of 13JJ, 21, 7}, '0023, 8J, 0, 106^, and 575''o : 
express the fractional part decimally. 

2. If by selling wine at 158. per gallon I lose 6 per cent., at what 
price must I sell it to gain 17^ per cent. ? 

3. Of 32 selected candidates for the East Indian Civil Service in 
1859, 3 were above 20 years of age when they went to India, 4 above 
21, 12 above 22 and 23 respectively, and 1 above 24. From these 
data, find what is the average age at which the men went to India. 

4. A merchant has teas worth 4s. 6d. and 3s. 6d. per lb. respectively, 
which he mixes in the proportion of 3 lbs. of the former to 2 of the 
latter, and sells the mixture at 4«. id. per lb. : what does he gain or 
lose per cent. ? 

6. Between the years 1841 and 1851 the population of England 
increased 14*2 per cent. In the latter year it was 21121290. What 
was it in the former year ? 

6. A person invests £5460 in the 3 per cents, at 91, he sells out 
2000 stock when they have risen to 93|^, and the remainder when they 
have fallen to 85 : he then invests the produce in the 4^ per cents, at 
102. What is the difi'erence in his income ? 

7. What must be the market value of 6 per cent, stock, in order that 
after deducting the income-tax of lOd. in the pound, it my yield 6\ 
per cent, interest. 

8. Reduce ^ii? of ll'i of -29 of -lit to a vulgar fraction, 

•OO7O0 
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These Questions were aUo given at Competitive Examinations, 

{Time 2 hours,) 

LXV. 

i. 'When a 3-j^ per cent, stock is at 93, find 'what price a 4jf per cent, 
stock must bear, that an investment may be made with equal advantage 
in either stock. 

!2. A person sells Midland Stock paying 6| per cent, at 128^, and 
invests in Great Western stock paying 3 per cent, at 72}. By how 
much per cent, will the interest of his investment be altered ? 

3. A person invests £5000 in (he new 6 per cent. Turkish loan, 
issued at 68 per cent, at 2} premium. How much stock will he have, 
and what rate of interest will the investment give? 

4. What must be the market value of 3 per cent stock, in order 
that, after deducting an income-tax of lOd. in the pound, it may yield 
8} per cent, interest ? 

5. What is meant by the par of exchange between two conntries ? 
When is the exchange said to be against a country ? Explain briefly 
why the course of exchange between two countries varies. 

6. If £3 = 20 thalers; 25 tbalersa93 francs; 27 francs = 5 scudi ; 
and 62 scudi ^ 1 35 gulden : how many gulden =£l? 

7. A trader in London owes a debt of 1000 pistoles to one in Cadix : 
find what he gains by sending it to him through France, the exchanges 
being £1=25-4 francs ; 19 francs = 1 Spanish pistole; 4 Spanish pis- 
toles ^£3. 

8. A person in London owes another in St. Petersburg 920 roubles, 
which must be remitted through Paris. He pays the requisite sum to 
his broker, at a time when the exchange between London and Paris is 
25*15 francs for £l, and between Paris and St. Petersburg 1*2 francs 
for I rouble. The remittance is delayed until the rates are 25-35 francs 
for £l, and 1*15 francs for 1 rouble. What does the broker gain or 
lose by the delay ? 

9. An event occurred on 30th January, in the last century, within 
14 years of the end of it ; find the year, the day of the week having 
been Sunday ? 

10. A and B set out together from the same place and travel in the 
same direction ; after A, who goes uniformly 18 miles a day, travels 
9 days, he turna back and goes as far as B has gone in those 9 days ; 
he turns again and pursuing his journey overtakes B in 22^ days from 
they first set out, at what rate did B travel? 
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Tac following 15 Questions were proposed to Cumlidates who had already 
passed a Test Examination. ( Time 3 hours.) 

LXVI. 

1. If a steamer makes the passage from New York to Liverpool (say 
2,760 miles) in 9 days 14 hours, and a traia goes from London to Edin- 
burgh (say 405 miles) in 18 hours: compare the rates of the steamer 
and the train. 

2. Find the square root exactly of 2515|J4. 

3. Extract the cube root of 5*78 to three pJaces of docinialH. 

4. Multiply by the method of duodecimals 3 feet 1 inch 1 1 parts by 
2 feet 6 iiiches 7 parts, and the product by 1 feet 7 inches. 

5. Express the result of the last question in cubic feet, cubic inches, 
and a fraction of a cubic inch. 

6. Divide 4'03 by -1407. 

7. Find the average of 2i|, 73|, 0, 3*065, 82, \1{^, 5^, 9^ : expies* 
the fractional part decimally. 

8. A person sells as many 3 per cent consols at 98| as produce 
:f 2000, and invests this sum in railway stock, paying 4^ per cent, at 
93}. How is his income affected? 

9. A person buys coffee at £5 12*. 6(f. per cwt., and chicory at 
£2 bs. bd. per cwt. and mixes them in the proportion of 2 of chicory 
to 5 of coffee. He retails the mixture at \s. Sd. per lb. What is his 
gain per cent ? 

10. Find the true discount on £512 \5s. 3(/., due 52 days hence, at 
2j(/. per cent, a day. 

1 1. If 5 men can perform a piece of work in 12 days of 10 hours each, 
how many men will perform a piece of work four times as large in a 
fifth part of the time, if they work the same number of hours in the 
da}*, supposing that 2 of the second set can do as much work in an hour 
as three of the first set 

12. A canal 10 miles long is 8 yards wide at the top, 6 yards wide 
at the bottom, and 5 feet deep. How soon would the excavation of it 
be completed by 800 men, each removing on an average 15 cubic yards 
per diy ? 

13. The rate of a clock is '0375 per cent, too fast. How mnch will 
the clock gain in a week ? 

14. A vessel whose speed was 9;^ miles per hour started at 8 o'clock 
to go a distance of 74 miles. A second vessel, whose speed was to that 
of the first as 8 to 5, starting from the same place, arrived 5 minates 
before the first When did the second vessel start? 
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15. At a siege it was found that a certain length of trench could he 
dug by the soldiers and navvies in 4 days, but that when only half 
the navvies were present, it required 7 days to dig the same lenfrth 
of trench. What proportion of the work was done by the soldiers ? 

LXYH. 

London University, 

1. Find the least number divisible by all thp numbers from 1 to 12. 

2. Simplify the expression : 

7i-4|+llA HJ + 5X 

3. Extract the square roots of 443556 ; -0000004489 ; and *4. 

4. Divide '000356 by '0000057, and calculate to 5 places of decimals 

the value of— — 

^/2 

5. DeEne Interest, Discount, and Present Value, and find the present 
/alue of £91 1 ISs. 3d. due 5 years hence at 3 per cent, simple interest. 

6. If the 3^ per cents, be at £95| and the 3 per cents, at 82, which 
IS the better investment? 

7. A person walking along the road in a fog meets one waggon and 
overtakes another which is travelling, at the same rate as the former, 
and he observes that between the time of his first seeing and passing 
the waggons, he walks 20 yds. and 60 yds. respectively ; find how far 
he can see in the fog, and compare his rate of walking with the rate at 
which each waggon is moving ? 

8. The weights of pure gold and of alloy in a sovereign are very nearly 
in the ratio of 113 : 10 and the price of pure gold is £3 178. lO^d. per 
oz.; find the weight of a sovereign, supposing its value to be that of 
the pure gold it contains. 

9. Find the square root of '0l2345678d. 

10. How many yards of carpet, three quarters of a yard wide, will 
cover a room whose width is 20 ft. and length 22 ft ? 

11. By selling tea at 48. 6d. per lb. a grocer cleared ^ of his outlay, 
what would he have gained if he had sold the tea at Ss. ? 

12. Express f of 78. 6J. + *625 of 16«. as a decimal of £2 Is. Sd. 
Divide 2-88 by -00016. 

13. Find the square of '^ in the form of a recurrmg decimal ; and 

find aA691. 

14. An electric cable is laid between two ports and it is found that 
the gross a^'^^'^il receipts amount to 20 per cent, on the original outlay j 
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Ihe annual cost of repairs is 2 per cent on the original cost, and the 
expense of working is found to be £600 a year, in addition to 20 per 
cent, on the net receipts. After a year a second cable is laid down, and 
tt is found that the gross receipts and the expense of working are 
doubled, while the cost of repairs for the new cable is only 1 per cent., 
and that the net receipts now amount to £14500. Find the cost of a 
cable and the net receipts for the first year. 

15. A person invests in £10 railway shares when they are at a pre- 
mium of lOs. At the end of a year he receives a guinea per share : 
what interest does he get ? 

16. If 81 bushels of wheat are consumed by 56 men in 5 days, how 
loTig will 1 6 men take to consume 28 bushels ? 

Miscellaneous, 

17. Reduce 875 seconds to the decimal of a day. 

IS. A merchant bought a fifty gallon cask of wine for £37 4s. It 
lost 3} gallons by leakage. At what price per dozen must he sell the 
remainder, to clear 15 per cent, on his outlay, if 9 bottles =1 gallon. 

19. A legacy of £897 Is. is to be divided among 3 persons A, B, C. 
A is to . veceive ^ ; B is to receive |, and C the remainder. Find the 
sum. to be received by each, and the fraction of the whole paid to C. 

20. In what number of years will £'.876 \0s. amount to £2439 9s, 
at 4 per cent simple interest? 

21. A wine merchant mixes two kinds of wine and sells the mix- 
ture so as to gain 8 per cent, on what the wine cost him. Had he sold 
each kind of wine at the same price per gallon as he sells the mixture, 
he would have gained 10 per cent and 6 per cent, respectively on the 
cost price of each. In what proportion were the two kinds of wine 
mixed ? 

22. The stuff out of a lead mine contains at first 15*9 per cent of 
iead. After washing, by which process the amount of lead ore is not 
diminished, the stuff contains 87*45 per cent, of lead. How much rock 
was washed away out of 216 tons 5 cwts. of the original stuff? 

23. The income derived by a legatee from money invested in his 
behalf in the 3 per cents, at 93^ is £68 3s, 6d. What was the amount 
of the legacy ? 

Direct Commissions — January 1863, 

24. In standard gold 11 parts of 12 are pure gold. What weight of 
tAIoj is there in 3 oz. 5 dwts. of standard gold ? 

25. Add f, ^, }, and ^ of 3). 

26. Find the value of '36875 of a sovereign. 
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27. Divide 27*5264 by -0374. 

28. In how many days will the interest on £4600 at 1^^/. per cent 
daily amount to ;£18 8«. ? 

29. If the corn of 13 horses for 63 days cost £17 6s, Bd. when com 
is 4s. per bushel, how many horses will cost £ 10 1S<. 4d. for com in 56 
days when corn is 45. 6dL per bushel ? 

30. Extract the square roots of 8 and *0002 each to three places of 
decimals, and multiply the square roots together. 

Wooltvichf 1861. 

31. A sovereign standard gold weighs 5136 dwts. ; a shilling 
standard silver weighs ^ of a lb. Troy; what weight in standard 
silver is equal to 4 oz. standard gold ? 

32. If a merchant with a capital of £20000 gain £500 in 3 
months, what sum will he gain with a capital of £30000 in 7 months ? 

33. Add together ^ of a guinea, ^ of a pound, ^ of a crown,' and 
^ of a shilling, and reduce the result to the decimal of a pound. 

Qucen*s Unweraitijj Woolwichf etc, 

34. Kcducc to simple fractions : 

35. Divide } of 2J by | of 7j. 

3j>. Find the simple interest of £275 lOs. for 2 years 146 days, at 
5 per cent, 

37. Extract the square root of 1562500 and of •015625. 

38. Multiply 3^ by 4:^ and from the result subtract 7f. 

39. At what per cent, simple interest will SJd. produce 34s. inte- 
rest in 33 J years? 

40. In the 3 per cents, what fraction of a given amount of stock is 
paid for annual interest — (1) without any deduction; (2) after 9d. in 
the pound has been deducted for income tax ? 

41. If an oz. of standard gold, of which the weight of the alloy Is 
represented by two parts out of 12, be worth £3 17s. 6d., find the 
value of 10 lbs. of jewellers' gold in which the weight of alloy is re- 
presented by the decimal *416, the value of the alloy being neglected ? 

42. A and B can do a piece of work in 4 days, B and in 6 days, 
and A and G in 8 days; in what time could they all do it working 
together ? 

13. Ten excavators dig 12 loads of earth in 16 hrs., whilst 12 others 
can only dig 9 in 15 hrs. ;in what time will they jointly dig 100 loads, 
and in what time 1 man of each set separately ? 
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44. Fiud the side of a square courtyard the expense of paving 
which at 3s, 9d, per square yard is £38 10;. 5d. ? 

45. If 21 horses and 217 sheep can be kept 10 days for £56 St. 4e/., 
what sum will keep 9 horses and 60 sheep for 27 days, supposing that 
3 horses eat as much as 50 sheep ? 

46. A manufacturer having a capital of £5000 on which he can 
realise by hand labour 10 per cent, profit, buys a machine for £1000 
by which his profit on the remainder of his capital is raised to 20 pei* 
ccnt. This machine lasts 5 years. Of how much is he by that time a 
gainer by the machine, supposing him to draw £300 a year for the 
support of his family, and to reinvest annually the remainder of his 
profit in the business. 

47. A dealer having laid in a stock of a certain article began to sell 
it by retail. The first day he made a profit of 3d, the second day of 
4-2</. and so on, the profit increasing by 1'2</. a day, until the whole 
stock was disposed of; he then found that he had realised a profit of 
1 4«. Sd For how many days did he continue to sell the article ? 

Chelsea. 

48. A person paid £18 1 5s. for a year's income-tax, but after 
government raised the tax by 9d. in the pound he paid £52 lO^. Vhat 
was the person's income, and at what rate in the pound was the tax 
levied at first? 

49. A merchant made a mixture of wine at 2Ss. a gallon with brandy 
at 42«. a gallon, and he found that by selling the mixture at 35s. a 
gallon he gained 1 5 per cent, on the price of the wine, and 20 per 
pent on the price of the brandy : in what ratio were the wine and 
brandy mixed together ? 

Direct Commissions. 

50. Two shepherds A and B owning a flock of sheep agree to divide 
it A takes 144 sheep and B takes 184 sheep and pays £70 to A ; 
required the value of a sheep. 

MisceVaneous. 

51. A person after paying \0d. in the £ as income-tax, has remain- 
ing an income of £862 10«. : what would have been his income had 
there been no income-tax ? 

52. If the French 3 per cents, are at 60 when the English are at 95. 
the exchange between the countries being 25 francs to the pound, how 
much French stock in francs can be b'^ught by felling £6000 stock out 
.9^ t^lie English {jpds? 



_, J* 
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APPENDIX L 



GREATEST COMMON MEASURE. 

177. The G. c. M. of two or more numbers is the product of 
their common prime factors ; thus, if it be required to find the 
G. CM. of 120 and 168 ; the prime factors of 120 are 2x2x2 
X 3 X 5, and those of 168 are 2x2x2x3x7: therefore the 
factors common to both numbers are 2x2x2x3, and their 
product is 24, which is the G. c. m. required. In finding 
the G. c. M. any one of the numbers may be divided bj a 
measure by which the other numbers are not divisible.* 
For instance, 168 might have been divided by 7, and the 
quotient 24 used instead. The following contracted method 
of finding the G. c. M., founded upon these principles^ will be 
understood from the examples below. 

Ex. 1. Find the greatest common measure of 161 and 253. 

After writing the numbers, we see by 
inspection 7 will measure 161, and not ^^''i 253 

253: we divide by 7, and find for quo- °* ^' ^' ^^^353^^^ 

tient 23, a prime' number, which we find 

by trial measures 253. 

Ex. 2. Find the o. c. K. of 1216, 832, 424. 

Heje we find by inspection that 8 '^ill 
measure the three numbers. We divide 5 
152 and 104 by 2, a factor which cannot 
enter into the o. c. m. of the quotients, 
because it is not a factor of 53. Now 

52 and 53 being prime to each other, and neither of them a measure of 
76, we conclude that the o. c. m. of the given numbers is 8. 

* The number used as divisor must not contain a factor which ii common to any of 
the numberi it does not divide. It lometlmet, but very rarely, hiq[>pent that no common 
Tactor can be found. 



\m 


832 424 


m 


X^^ 53 


76 


52 



DISCOUNT. 
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DISCOUNT. 

1.80. The following formulse^ the reason of which is evident 
from the nature of proportion, will be found useful. 

Let Pa Present irorth, D= Discount, X=the value of the bill at 
some future time, A :? Amount, and I = Interest of £100 for the same 
time and at the same rate, and R=rate per cent. 

£100 X X 



I. 

II. 
III. 
IV. 
V. 



P= 
D = 
X= 



A • 
Xxl 

t+jeioo' 

AxP „ AxD 



1 = 

R= 



100 ' 
AxD 



or 



X • 

100 xD 



PxT* 
In working No. 11, given in pr.ge 144, we apply the second of the 

l-s^ro fcrmulae, III., and we have ^^^^^"^^ =£105 x 3=£315. Arts. 
181. Square Boot (Formula for). 

(x + yy = a:> + 2ry + y«. (Euclid, Prop. 4, B. II. ) 
34=30 + 4/.34»=302 + 2(30 X 4) + 4«=30» + (2x30^-4)4= 1156 



'/ll56='^900 + 256 

900 {30 + 4An8, 


v^ll56 

9 (34 ^n^. 


2 x30 + 4 = 60 + 4 


256 
256 


64 


256 
256 



182. Cube Root (Formula for). 

(jr + y)« « X* + Sa:^ + 3ay« + y" = x" + (3x' + 3jry + y')y 
25 = 20 + 5/.25»=20» + (3x20« + 3x20x5 + 5«)5 = 15625 

'3^T5625 

'^'l 5625 « ^8000 + 7625" -^15625 

20*= 8000 (20+5 Ans, 



8 (25 Am. 



3x20*= 1200 

3x20x5» 300 

6»= 25 

5x1525 



7625 



7626 



3x20^=1200 

8x20x5= 300 

5*= 25 

1525 



7625 



7625 
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DKCIMAL COINAGE. 

183. The following system of coinage, based upon the 
pcund sterling as its standard, has elicited a large amount 
of approval for its admirable simplicity and its little iuter- 
Terence witU our present currency. 

* Pound and Mil Sjfsiem.* 
10 mils as 1 cent. 
10 cents =1 florin. 
10 florin8=£l. 

It is obvious from the above table that the cent would be yalue foi 
34c/. + 10s=2{, or 2^ very nearly, and that the mil would be value for 
2|t/. + 10 =)}</., or very nearly one farthing. 

This system, when introduced, will have the effect of 
rendering Compound Arithmetic entirely unnecessary ; an 
equivalent to adding nearly twenty minutes to each school 
day in our primary schools. 

Ex. I. Reduce £16 7 florins 6 cents 5 mils to mils. 
Here we have 16765 m. at once, without performing any redaction. 
The complete reduction would be 

£ fl. c. m. 
16 7 6 5 

JO 

160 + 7 = 167 florins 
10 

1670 + 6 = 1676 cents 
10 

1 6^60 •*■ 5* 16765 m. 

Ex. 2. Reduce 74689 mils to pounds, &c. 

If we place the decimal point three places to the left, we have the 
required pounds, thus £74*689; if two places, in florins — thus 746*89 fl. t 
and if only one place, in conts—thas, 7468*9 c. 



DXCIMAL COINAOK. 24d 

The following example in Addition will show more fullj 
the advantages of a decimal coinage. 

Ex. 3. Add together 



£ 


fl. 


c. 


m. mils. 


24 


7 


6 


3= 24763 


19 


6 


5 


2=> 19652 


46 


9 


4 


7= 46947 


49 


7 


8 


5 a 49785 



141147m=£l41 Ifl. 4c. 7m. Ans. 

Ex. 4. Reduce £78 17«. lO^d. into the new coinage. 
We have given a simple and accurate rule for reducing shillhigs and 
pence to the decimal of a pound (97), of which we now avail ourselves. 

17*. = -85 
1 Q^d, in farthings = 042 

(J of 10-5 ) « 00175 

17«. lUid:B'89375 

Consequently in the new comage it is written 78893*75m. =£78 8fl 
9e. 3 '7 5m. 

Although a more simple method might be given, yet this 
has the great advantage of being rigorously accurate. The 
reverse operation — reducing any sum in the new to its 
equivalent value in the present currency — may be performed 
by expressing it in pounds, and then finding the value of 
the decimals of a pound by the rules already given. 

Ex. 5. Express £78 8fl. 9c. 8'75m. in £ s, d, 

£78-89375 
20 



17-875iSHS^ 
12 



10*5^ 

4 



2% 
£78 17«. 10|</. AiiB. 

We can work this and similar questions very expeditiously by (09> 
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THE METRIC SYSTEM. 

184* This system, at present in use on the Continent, was 
recommended bj a committee of the House of Commons in 
1862; and *for the promotion and extension of our internal 
as well as our foreign trade, and for the advancement of 
science ' is legalised in this country by an Act of Parlia- 
ment, dated July 29th, 1864. The metric system was formed 
in France in 1789, and derives its name from the metre which 
is its base, whiqh was obtained by actual measurement, being 
one- ten-millionth part of the quarter of a meridian — the 
distance on the arc from the pole to the equator. All other 
measures are either multiples or sub-multiples of the m^tre 
in a tenfold ratio, and consequently are subject to the 
same laws of calculation as the numbers in our common 
decimal notation. The m^tre is a little longer than our 
yard, being 39*371 inches : its. square is the standard for 
surfaces, its cube for solids, and a cube described upon the 
one-hundredth part of its length the unit of weight. 

When greater lengths are expressed, such as distance 
between towns, it is usual to express them in kilometres ; 
minute distances, on the contrary, are expressed in milli- 
metres. 

British ydi. feet inches. 

1 mdtre 1 3-370S 

10 metres » 1 d^camStre » 10 S 9*7079 

100 metres = 1 hectomdtre « 109 I 1*079 

1000 metres » 1 kilometre » 1093 1 1079 

10,000 metres = 1 myriaxn^tre = 10,936 1179 

(^)-l ofamMre = 1 decimetre = ... 39371 

(to) 0^ f» ^^^'"^ ^ ^ c^ntim^tre = ... '3937 

(too) '^^ »» ™^''*® = ^ millimetre = ... -0394 



THX METRIC STSTEM. 
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The prefixes deca, &c. which are used in the multiples, are 
taken from the Crreek : deci^ &c. forming the subdivisions, 
are taken A-om the Latin, It is usual to place the decimal 
point after the m^tre, and then the number is expressed in 
metres, the figures to the right being tenths, hundreds, &c. 
of a m^tre, just as in the common notation numbers are ex- 
pressed in units. We can express a number in any other 
denomination by shifting the point : thus 1347*3 metres 
when written 1 3473 become kilometres, and when written 
13473become decimetres. 

SURFACE. 

The principal unit is the square metre ; land measure is 
usually expressed in square decametres, which are called • 
ares. 





Square metres. 


BritUh square yds. 


Centiare, i.e. yj^ are 

Are J 

Dekare, i. e. 10 ares 
Hectare, i.e. 100 ares . 


1 

100 

1,000 

10,000 


1-1960 

119-6033 

1196-0333 

11,960-3326 



CAPACITY. 



The principal unit is the cubic metre ; the standard for 
liquids and grain is the litre. 





* Litres. 


Cubic metres. 


British pints. 


Kilolitre . 

Hectclitre 

Dekalitre 

Litre . • • 

Decilitre . » 

Centilitre. 


1000 

100 

10 

1 

•1 

•01 


1 


1760-77 
176-077 
17-6077 
1-76077 
•176077 
-0176077 
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MTEIGHT. 



The fundamental unit of weight is the gram. The kilo- 
gramme is the weight in vacuo of a decimetre cube of dis- 
tilled water, the thermometer being at 4^ centigrade. 





Grams. 


Stones. 


Lbs. 


Oz. 

• « • 


Dr«. 


Gram 


1 


• • > 


• ■ • 


•56438 


Dekagram 


10 


• • • 


• • • 


• ■ • 


5-6438 


Hectogram 


100 


•• • 


• • • 


3 


8-438 


Kilogram ♦ 


1,000 


• • • 


2 


3 


4*3831 


Myriagram 


10,000 


1 


8 





11-8304 


Quintal 


100,000 


15 


10 


7 


6-304 


Millier . 


1,000,000 


157 


6 


9 


15-04 



The above tables have been taken from the Act of Par- 
liament referred to. 



^ 



> 



• Ordinary mcrchandlw is always referred tothic \re!gM, which i8»154d2-3478 gr^On* 
nritlsJi. 

LXVIIL 

1. If a metre be 39*371 inches, express a kilometre as a decimal of 
au English mile ; also a yard as a decimal of a- metre. 
Na 2. Reduce 1 50 hectars to acres, roods, and perches. 

3. Find the weight in kilograms of a block of stone 12 37 by 7*14 
1)y 0*83 m(»tre8, supposing the stone to be 2^ times heavier than 
water, bulk for bulk. 

4. Find the price of paving a court*yard 25*34 metres by 18*36 
metres at 4«, Qd. per square yard. 

5. Show that 32 metres =35 yards very nearly. If the circumfer- 
ence of the earth be 40 millions of metres, express it in English miles ? 

6. How much cotton, 4 feet wide, at Zd. per square foot, is equal 
in value to 34*45 metres of silk, ^ of a yard wide, at 4 francs per 
square metre (£1 =25 '15 frs., and 39 '37 in. = l metre)? 

7. It is computed that cvciy individual in France consumes yearly 
1160 grams of coffee and 9 of tea, and that each [)crson in England 
consumes 473 grams of cofTce, and 1079 of tea ; if tea be 3«., and 
coffee 1«. %d. per lb., and a franc worth lO^r/., lind in francs the 
value of the Englishman's consumption above the Prencliman's. 
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LXIX Given May 15, 1872.— TncB, 3 Hom. 

1. A person has £642 6d. 8d. remaining after paying an income- 
fcaz of 4d. in the pound. Find bis gross income. 

2. Find the cost of 5a. 3b. 7p. SSyds. at £161 68. 8d. per acre. V 

3. Find the difference between 30 chains 15 links, and 3 furlongs o 
rods. Express the answer in yards, and the fraction of a yard. 

4. Find the present worth of £465 12s. 6d. due in 4 years benoe at 
b\ per cent, per annum. 

5. By selling sugar at 4 Jd. per lb. a person loses 10 per cent. Find 
what it cost bim per cwt. 

6. Find the cost of papering the four walls of a room 27 ft. 8 in. long, 
21 ft. 4 in. broad, and 12 feet high, when a piece of paper 12 yards 
long and 3 quarters wide costs 4s. 6d. 

7 . Find within an inch the diagonal of a square field containing 3^ V 
acres. ^ '^ 

8. Multiply duodecimally 18 ft. 5 in. 7 pts. by 9 ft. 3 in. 1 1 pts. 
giving answer in sq. ft., sq. in., and fraction of a sq. in. 

9. The price of £100 bank stock, paying 6^ per cent, pw annuir, 
is 185| ; £6,250 stock is transferred from this to the 3 per cents, at 
92J. Find the decrease in income, neglecting brokeragre. 

10. Find by duodecimals the height of a parallelepiped containing 
6o9 ft., 1,248 in., the area of whose base is 26 ft. 6 in. 

11. Find the number of lineal feet in the edge of a cube containing 
18*962 cubic yards. What is the length of the diagonal, and the ^rea 
of one of the faces F 

12. A watch is 10 min. too fast at 12*0* clock on Monday, and 
loses 3 m. 10 sec. per day. Find the time indicated by the watch at 
a quarter past 10 on the Sunday morning following. 

13. On May 15th in the present year a person had lived 30,000 
days. Find the year and day of the month of his birth. 

14. What vulgar fractionz=:10 5624d ? show that its sq. root is 
S24d. 

15. The French metre=39-37l English inches. How many metres, 
&c., in a mile, and how many English yards in a kilometer P What 
is the unit of weight and of capacity in the French system of measure- 
ment? 

LXX Given Oetoher 22, 1878.— Txvb, 3 Housfl. 

1. Add together *05735 of a mile and 46*25 yards ; and reduce the 
result to a decimal of 7 furlongs. 

2. A person invests £8,395 in the 8 per cent. OonsolSi when the 

x9 



/ 






i 
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price of the rtook ia at 84{ ; find the income he derives therefrom, 
and also the rate of interest he receires for his money. 

8, If the price of coal be 42s. per ton, and the value of coal to the 
same weight of coke be in the ratio of 5 : 4, calculate the value of 
10 chaldrons of coke, if 3 chaldron8s32 loads, and each load weig^hs 
21 cwt. 

4. A detachment of cavahy consisted of 520 men after engaging 
in two battles, in the first of which it lost 1 man in every 25, and in 
the second -f^ of the remainder. Of how many men did the troop 
originally consist P 

5. From two places, which are 154 miles apart, two persons set 
out to meet each other, one walking at the rate of 3 miles in two 
hours, the other 5 miles in 4 hours. When will they meet ? 

6. Find by duodecimals the cubical content of a tank 36 ft. 8 in. 
long, 7 ft. 11 in. broad, and 6 ft. 5 in. high ; and express the result in 
cubic yards, feet and inches. 

7. Distinguish between interest and discount. Find the difference 
between the interest and discount on £908 5s. 9d., for 3 years, at 4j 
per cent. 

8. Find the square root of '00694. Of what number ia *2 the 
square root P 

9. Find the cube root of 11, to 4 places of decimals. 

10. Two circular gold plates, each 1 inch thick, of which the dia- 
meters are respectively 6 and 8 inches, are melted into one plate an 
inch thick. Find its diameter, having given that the area of a circle 
is proportional to the square of its diameter. 

11. The height of a 'solid six-inch cube is diminished by pressure 
to 5} inches ; supposing the lateral expansion to be uniform through- 
out the mass, find accurately, to 3 places of decimals, the leng^ of 
one of the edges of the new case of the solid, whose volume is sup- 
posed to remain unaltered. 

12. Find the exact time between 7 and 8 o'clock when the hands 
of a watch coincide. 

18. A rectangular grass plot, the lengths of whose sides are in the 
ratio of 5 : 6, costs £16 Us. 6}d. for turfing, at 5d. per square yard. 
Find the length of its sides. 

14. What principal put out to compound interest for 3 years at 6 
per cent, would amount to £144 14s. Ojd. P 

15. If 60 cubic inches of lead, together with 54 cubic inches of 
cork, are equal in weight to l,538f cubic inches of fir, and the weightg 
of equal quantities of lead and fir are represented by the numbera 
11*824 and *45; what number represents the weight of an equal 
quantity of cork P 
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LXXI. —Class II.— March 1875 (3 hours). 

1. Find V -0003418801, and ^ i correct to 7 places of deoimalo. 

2. Find the least number which is divisible by aU the numbers up 
to 15 indusiye. 

3. If 7 ozs. of gold, 22 carats fine, 1 2| ozs., 21 carats fine, and 17 ozs., 
19caratB fine are melted together, what is the fineness of the compound P 

4. A garrison of 4500 men is provisioned for 15 weeks at the rate 
of 13 ounces per diem per man, how many men must leave, that the 
same provisions may last those who remain 27 weeks at 10 ounces 
per diem each man P 

5. Beduce to their simplest forms^ 

1 



M=:|^i+i+:A. and 2-f 



6. What is the present worth of a bill for £694 10«. due 3^ years 
hence, at H per cent., simple interest P 

7. If if yards of doth are worth -f^ of a bushel of com, and 12 
yards of cloth wiU fetch 4^ dolhur s, wnat is the value of 5 quarters of 
com, a dollar being equal to 4^ . 2d. P 

8. If a company of 160 men, in 6 days of 11 hours each, can dig a 
trench 230 yards long, 5^ wide, 1^ deep, in how many days of 8 
hours each would 96 men dig a trench 220 yards long, 3^ wide, and 

I deep, supposing the hardness of the ground in the former case is to 
that of the latter as 5 to 7, and that 4 men of the latter company can 
do as much work as 5 of the former in the same time P 

9. Two persons, A and B, hold ground in a common at a rental of 
£54, A puts in 23 horses for 27 aajn, and B 21 horses for 39 days, 
how much of the rent should be paid by each P 

10. Find by duodecimals, the capacity of a tank 36 ft. 7 in. long, 7 ft. 

II in. deep,. 6 ft. 10 in. wide, giving result in cubic measure. 

11. A and B working together do a piece of work in 7 days, B 
working alone can do it in 13 days. Suppose B works 3 days, how 
long wm A take to finish the work P 

12. A contractor agrees to sink an artesian well on the following 
sums : £5 per fathom for the first 30 fathoms (consisting of gravel 
ou y), £35 per fathom through the sand, £20 per fathom through 
clay, and £25 through chalk. He found the thickness of the ch^ 
to be equal to half the depth of the well, and that the sand beds 
were three times as thick as the clay. At the end of the work he 
got £2700 for his trouble. What was the depth of the well P 

13. A and B starting at opposite comers of a square, whose side is 
100 yards long, walk round it in the same direction, A walks 19 yards, 
while B walks 16. At what part of the square will they be together, 
and what number of times will each have passed the comer from 
whence they started P 

14. A speculator bought Spanish bonds (yielding no interest) at 
18, 18 Honduras £100 bonds paying 10 per cent, interest at 35, and 
S7 Turkiah £100 bonds paying 5 per cent, at 45. At the end of two 
years he lella the Honduras stock at 16, md the foUowinff year he sold 
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the Spanish at 25, and the Turkish at 46. Including the interest, he 
gained £1146. What number of Spanish bonds did he buy ? 

15. A and B enter into business together, A gires ^ of the capital ; 
at the end of the first year they have made a profit of Sjf per cent^ 
and at the end of the second a profit of 5 per cent. , at the end of th( 
third year they are bankrupts, and can only pay lOs. in the poimd. 
The remaining money is jS 16,663 1 Of. How much did each contnbnte f 

3. UxijX%^X-^. 4. 13i-;-2|4. 

5. 34-25+235-632+-00685+1400-06. 

6. 1000-423— 836*0982. 

7. 652-394 X 0476. 8. 219-46232-r-0S542. 
9. Express 5s. l^d. as a decimal of £5 28. lid. 

12. IxSiXlSx^'j. 13. 14^11-^4^. 

14. Add together -542 of an hour and 10*864 of a minute, giving 
result in seconds. 

15. From 3 0565 of an oz. take 9*15 of a grain. 

16. 30-96X43-8. 17. •03796-f-365. 

18. Reduce -0162 of 4«. 6d. to farthings and decimal of a farthing 

19. Beduce 11 qrs. 7 bus. 3 qrts. to pints. 

20. What weight of sugar can be bought for £187 4«., if 13 cwt. 
cost £55 9«. id.? 

21. Find (by Prac.) dividend on £5069 10*. at 14*. 11^(1. in the £. 

22. Find simple interest on £4000 for 3 years at 5^ per cent, per 
annum. 

23. In 1468935 inches how many miles, &c.P 

24. If I get 1 lb. of bread for 1*. when wheat is 6*. a bushel, wh.it 
nhould be the price of wheat per quarter when I get 12 ozs. of bread 
for id. 

25. Find (by Practice) the value of 2 rds. 19 pis. 19 sq. yds. of lan( 
at £40 6*. Sd. an acre. 

26. Find amoxmt of £3750 for 3 years at 6 per cent, per annuo 
compound interest. 

27. A can dig a certain length of ditch in 3 days, B can do the 
same in 4 days, and C in 5 days. How long will it take A, B, and C 
together to dig the same length of ditch ? Also what proportion oi 
the work will be done by each ? 

28. A prize of £2770 was divided amongst three persons in the pro- 
portion of the fractions ^^ 4-4, and ^ • what were their respective 
shares of the prize ? 

29. A pond whose area is 3 acres is frozen over with ice to the 
uniform thickness of 6 inches ; if a cubic foot of ice weigh 896 ounoes 
avoirdupois, find the weight of ice on the pond in tons. 

30. Find the square root of *0043046721 and ^ 40-353607. 

31. A merchant sells tea to a tradesman at a profit of 60 per cent, 
but the tradesman becoming bankrupt pays only 2*. 6d. in the pound. 
How much per cent, does the merchant gain or lose by his sale ? 
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Lxxiir. 

1. If 16 men and 12 boys earn £23 48. in 8 days, howmuoh should 
20 men and 15 boys earn in 10 days, a man's daily wage being 2s. P 

2. V 39148797-61 ; and ^ 28934443. 

3. Find the sum which must be invested in the three per cents, 
at 90 at simple interest payable half-yearly, to amount in 23^ years 
to £2,317 sterling, the phce of the funds remaining unchanged. If 
the funds rose to 96, in how many years sooner could the required 
amount be realized ? 

4. In a school the numbers for the week were : —Monday morning 

67, Tuesday morning 60, Wednesday morning 66, Thursday morning 

68, Friday morning 62, Monday afternoon "6 more than the average 
of Monday and Tuesday mornings, Tuesday afternoon 59, Wednesday 
afternoon '6 less than the average of Tuesday, Thursday the average 
of Monday morning and Tuesday afternoon, Friday afternoon 60. 
Find the average attendance for the week. 

5. A tradesman professes to retail his goods at a profit of 10 per 
cent. He mixes with them ^ of their weight of an inferior article 
which cost him only J of the price of the better. How much per cent. 

profit does he make F Also, in what proportion must he mix them 
in order to gain 20 per cent ? 

6. A can perform a work in 10 days by getting 2 days' assistance 
from B, but B can do the same in 8 days by gettin ; 2 days' assistance 
from A. In what time could they do it, both working togethar P 

7. By investing ^ of a sum in the 3 per cents, at 90, 4- of it in 4 
per cent, preference shares at par, ^ of it on mortgage at 4J^per cent., 
and the remainder in New Zealand 5 per cent, stock at 104, a person 
has an income of £481 IGs. Sd. Find the sum invested. 

8. A man travels 00 miles in 3 hours, partly by coach and partly 
by rail ; had he gone all the way by rail he would have ended the 
journey an hour sooner and saved |- of the time he was on the coach. 
How far did he go by coach ? 

9. In a British regiment '4 were Irish, '3 Scotch, and the remainder 
Engli 'h ; after 200 Irish and the same number of Scotch recruits are 
added *225 are English. How many did it at first contain f 

10. If the 3 per cents, are at 95, and Government offer to receive 
a loan of £5,000,000, the lender to receive five millions in the 3 per 
cents., together with a certain sum in the 3^ per cent, stock, what 
sum in the 3^ per cents, ought the lender to accept ? 

11. A passenger and a goods train start from the ends of a line 
120 miles long, and meet in the middle of it ; the goods train started 
an hour earlier than the other, and goes at f its speed ; find the rate 
of each. 

12. Multiply (l+H-i+T>j+3ly+^V) ty (tV-4+A)- 

13. If a halfpenny stamp be ^ an inch long and -| of an inch wide, 
how many will cover the walls of a room 18 ft. 9 in.*long, 16 ft. 10 in. 
broad, and 10 ft. 6 in. )iigh P 
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LXXIV. (Glass II.) 3 HouB8.~ilfay 1875. 

1. Multiply 4,327 by 814, and explain the method. Mtiltiply 
32,856 by 121,711 in three Hnea of multiplication only. 

2. Define a. 0. M., and find the G, 0. M. and L. G. M. of 157 
days, 7 hourU) 4 miaatea, 7 seoondsy and 243 days, 2 hours, 11 minutes, 
49 seconds. 

_2J ^^ 

^±Jh±h±J 3|+ if 

3. if °^ 2i — 3J + 4J>^_£ ^_ 

4J+ 3 

4. Gold is worth £3 17s. lO^d. per ounce, and silver 5s. 2}d. per 
ounce ; how many soyereigns weigh as much as 5000 shilling's P 

5. A person shooting at a target distant 550 yards, hears the bullet 
strike the target four seconds after he fires. A spectator, equally dis- 
tant from the target and the shooter, hears the shot strike the target 
two and a half seconds after he heard the report. Find the Telocity 
of sound. 

6. Divide 806 by -1809523. 

7. What is the number of yards in the side of a square field con- 
taining 3,952 acres, 3 roods, 18 perches, 21^ square yards. 

8. Multiply by duodecimals 9 feet 7 inches 3 parts by 2 feet 7 
inches 6 parts, and the result by 6* 7"; what docs the product 
become when expressed in cubic feet, cubrc inches, and the miction 
of a cubic inch P 

9. Find the length of the edge of a cube containing 41,063 cubic 
feet 1,080 cubic inches. 

10. A person buys five shares in a concern at 40, next year the 
price is 4''^, and every succeeding year there is a fiill of 4. Each 
year he sells out 1 share, and finds, at the end, he has neither gained 
nor lost. What interest did the concern pay f 

11. A person sells an article at 5 per cent, profit. If he had 
bought it at 5 per cent, less and sold it for Is. less, he would have 
gained 10 per cent. What was the cost price ? 

12. A person has £5,000 stock in the 3 per cents., which he invests 
in the 34 per cents, at 87^, thus increasing his income by £5. Find 
the price of the 3 per cento. 

13. On a piece of work *^ men and 5 boys are employed who do 
half of it in 6 days. After this, 1 man and 1 boy more are put on, 
and ^ more is done in three days. How manv more men must be 
put on that the whole may be completed in one day more ? 

14. In a mile race, A starts at 270 paces of 48 inches per minute, 
and B 300 paces of 44 inches per minute. After 4 minutes, B quickens 
his pace to 320, Which wins, by how maoh, and in what time f 
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EXAMINATION .PAPERS. 

CTunOt 2| houno 

A. 

1. The population of 3 towns in 1841 were 4235 2663 and 6432, 
respectively; and in 1861, their average population was 44026, 
the first and second having increased 12 and 20 per cent, respec- 
tively. Find the increase or decrease per cent, in the third town. 

2. At what rate of simple interest will £1439 12s. 6rf, become 
£1691 lis. 2}rf. in6years? 

3. A father and son contract to do a work for £5 8s., their 
united earnings being 9«. a day : after 6 days tlie father leaves. In 
what time will the son do the remainder, the father's rate of 
working being i better than his? 

4. A man buys articles at £12 16*. per 100, and sells them 
at 2J guineas per dozen : find his per centage profit. 

6. Find in yards the side of a square field, containing 16aa 
2rds. 29pls. 3yd8. 

6. A, b, aud C met : A had 5 loaves ; B, 3 loaves ; and C had 
8d. They divided the loaves fairly among them, and paid A and 
B proportionately. How much did each receive ? 

7. What must be the value of 6 per cent, stock that after paying 
an income tax of lOcf. in the pound, it may yield 6} per cent, 
interest ? 

8. The Brighton Railway Company carries volunteers from 
London to Brighton (62 miles), and back for Is. 6d. : if the working 
expenses of the train are ds. 6d, per mile, what profit does the 
company make on GOO men ? 

9. Find the exact cube root of 47307)-i7* 

10. A man starts on a journey and walks 10} miles the first day, 
]6i, 18}, 27^^, 21} on the four following days, respectirely. He 
tlien returns home hy the same road in 4 days. What was his average 
daily walk on his way home, and on his whole journey ? 

11. By selling a horse for £64 16s 0</., I lost 7} per cent. How 
much per cent, would I have gained by selling him for 70 guineas? 

12. Multiply by the method of duodecimals 2i1l« 7in. by Sft. 
6in. 7pts., and the product by 2ft. II in. 6pts.. and express the result 
in cubic feet, cubic inches and the fraction of an inch. 
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1. Show that i\ of {^ of 3f of a guinea is to 4-i2 of 16«. 6d., 
as 85 to H, 

2. A person has £4000 worth of property : he insures half of it 
at 2s. 6d, per cent., and the other half at 3«. 6d, per cent. What 
ioes the insurance cost him ? 

3. By selling an article for i5«., I gain ^ of my outlay. What 
would I hare gained per cent, had I sold it for 16s. 6d. ? 

4. If 12 men do a piece of work in 25 days, in what time will 10 
men do a piece of work if times as great, if 3 of the first set do as 
much in an hour as 4 of the second set can do in an hour and 
a-li<alf and the second set work half as long again as the first set ? 

6. Three farms of 126, 400, and 150 acres are bought for jC3500, 
£ 11 200, and £22760, respectively. Find the average price of each 
farm, and the average price per acre. 

6. The produce of the income tax at 5d. in the one pound was 
equal to £5250000 ; how much would it be if it was at 5 per cent. ? 

7. A ship has 3 chronometers — one of which loses \ a minute in 
ihc week, and the others gain 11" and 8", respectively, per day. 
The captain computes by ''he average of the 8 : after a voyage of 
150 days, by how much is he wrong ? 

8. A wall whose height is ^ of its length, and whose breadth is 
I of its height, contains 54925 cubic inches. Find the breadth. 

9. One horse goes IJ mile in 2' 26", another 1} mile in 3' 36." 
How much per cent, does the first one go more than the second ? 

10. A man starts at 6 o'clock, a.m., on Ist of May, to walk 1000 
consecutive hours. When will he have accomplished the task ? 

11. A cubic foot of water weighs 1000 oz., find the side of a 

cubical vessel which contains 4 tons 12 cwts. 3 qrs. lOlhs. 7 oz. 

12. A baker's outlay for flour is 70 per oent. of his gi*oss 
receipt^', and other trade expenses 20 per cent. The price of flour 
falls 50 per cent., and other trade expenses are thereby reduced 25 
per cent. What reduction should he make in the price of a 6d. 
loaf, allowing him still to realize the same amount of profit from it ? 
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C. 

1. Hedace 29454 oz. troy to the decimal of 1 lb, avoirdupois. 

2. Find the difference between tlie disconnt and interegt on 
£8GG 5*. for 3 years, at 6 per cent 

3. Find the value of 10-69, of 0693, of •2*85714, of 15«. 

4. The annual consumption of spii-its in a country i» 4500000 
gallons, and the duty is 8s. 4d. per gallon : the dnty is reduced 4 
per cent, and the consumption then increased 6 per cent. : how is 
the revenue affected ? 

5. Divide £658 17s. among A, 6, C, and D, giving A ^ of the 
mm ; B ^ of that sum, C ^ of it, and D the remainder, 

6. Find the cost of papering a room 24ft. 3in. long, 15ft. 8in, 
broad, and lift. 6in. high, at 4s. per square yard. 

7. Multiply by the method of duodecimals 4ft. Sin. by 6ft. 2in. 
Upts., expressing the answer in square inches. 

8. By selling goods for £116 17s., I lose 5 per cent. ; for what 
bhould J have sold ihem to gain 3f per cent ? 

9. Three vessels containing 5267 gallons of wine are turned into 
a vat of which 3123 galls, are fortified by whiskey to the extent of 
7*4 per cent., 1017 to 9*3 per cent., and the remainder contains no 
spirits : how much per cent, is the whole fortified ? 

10. What is a man's gross income, if he has £1728 after paying 
6d« in the pound income tax ? 

11. A boat falls down a river with the stream in 40^, and is pulled 
back in 70' : compare the rate of rowing and the rate of the stream. 

12. A train 160 yards long is overtaking another train 160 
yards long: the first is going at the rate of 40 miles per hour, and 
the secopd at the rate of 18. Find hoT long a person sitting i& 
the iong train will see the other while passing it 
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D. 



1. Find V ^^59684 : and find the length of the aide of a square 
field whose area is equal to that of a rectangle, the sides of which 
u-e 29*16 and 13*69 yards. 

2. Find ^^4134520125. 

8. A person sells out of the S( per cents, at 92|y and realizes 
(£18550 ; if he invests ^ in the 4 per cents, at 96, and the remainder 
in the 3 per cents, at 90, find the alteration in his income* 

4. If the Hamburg foot = 126-9667 Paris lines, and 10 
lines = f of an English foot ] find in English measure the length 
of the Hamburg foot« 

5. Multiply duodecimally 3ft. 4in. '7pts. by Iffc. 8iu. 5pts., and 
the result by 4ft. llin. 

6. Express the result of the previous question in cubic inches and 
the fraction of an inch. 

7. One pound of silver is coined into 663, find the profit per cent, 
on the silver coinage when the price of silver is 5s. 2d, per oz. 

8. A grocer buys two sorts of tea at the rate of 6s. 6d. and 3s. Gd, 
per lb. ; he mixes them in the proportion of 6 parts of the cheaper 
to 7 parts of the dearer. At what rate per lb. must he sell the 
mixture, so as to gain 25 per cent. ? 

9. The price of gold is £3 17s. 10}c/. per oz., what ought 53 
sovereigns to weigh, supposing ij- of each to be pure gold, and 
that the value of a sovereign is « the gold it contains? 

10. Find by decimals the interest on £358 3 fl. 1 ct. 2^ mils, for 
2} yrs., at 2J per cent. 

11. Find the value of 37 kils. 8 decs. 4 grams, at £13 5 fl. 7 cts. 
per kilogram, and express the result in English money. 

' 12. In 1861 there were saved by life-boats 13^ per cent., by 
rocket and mortar apparatus 8 per cent., by ships, boats, &c. 
62 per cent., and by individual exertion jf per cent. : lost 16 per 
cent. Find the number of lives lost corresponding to 729 saved by 
life-boats, and also the corresponding numbers saved bv the other 
means enumerated. 



15XAMINATI0N PAPERS. 259 

K 

1. The profits of a company for one year amount to £8296 
Ids. Bid., and a person holding 70 shares received for his dividend 
the som of £1025 128. 7}</. How many shares were there in all ? 

2. Hedace *7846153 to a vulgar fraction. 

3. Multiply by the method of duodecimals 4ft 3in« 7pts. by 
5ft. 7in. 3pts., and the result by 1ft. llin. ; and give the answer in 
cubic feet, cubic inches, and the fraction of a cubic inch* 

4^ Find the present value of £10 due 2 years hence at o per 
cent, per annum ; and prove that the present value will pay the 
9nm in 2 years. 

6. Find the square root of 

13 + 2» + 3» + 43 + 5> + 6» + 73 4- 8» + 9». 

6. If 7 cwts. 2 qrs. 15 lbs. cost £25 19s. lOd., what must it be 
sold at per lb., to gain 15 per cent« ? 

7. On what day of the week will the 1st of January fall in 1880, 
in 1890, and in 1900, respectively ' 

8. A sheet of paper 6 J feet long, and 2J feet wide is cut in stripes 
1 inch wide. How many such sheets of paper will it take to go 
round the earth, « distance of 25000 miles ? 

9. What must be the marked' value of 4 per cent, stock in order 
that after deducting an income tax of 4{/. in the pound, it may 
yield 5 per cent, interest ? 

10. If a 2</. loaf weighs 22oz., when wheat* is 54*. per quarter, 
what is the price of wheat per quarter, when the 3</. loaf weighs 
24oz.? 

11. If 2 turkeys and 9 fowls cost £3, or 5 turkeys and 3 fowla 
£5 ; find the cost of 1 turkey, and 1 fowl. 

12. The expense of carpeting a room was £11 5«.; but if the 
breadth had been 3 feet less than it was, the expense would have 
been £9. What was the breadth ? 
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F. 

1. If by selling articles at 3*. 7rf. each, I gain 7J per rftnt., wliat 
inll I gain or lose by selling them at Ss, 4(/. each ? 

2. Divide £459 among 5 persons in the proportion of ^, i, ii 
I, and |. 

3. A cube contains 37c. ft. C4c. in. Find its diagonal. 

4. What is the difference between interest and discount? and 
find the difference between the amount of £123 15^., and its present 
wo.rth in 2 years, at 5 per cent. 

6. If in a race A beats B by 100 yards, C beats D by 40 yards, 
and D beats B by 60 yards : how much faster does A go than C, 
and how much will he gain in a race of f of a mile ? 

6. In a school of 19 children, 7 are boys and 12 girls : of tho 
boys 3 are 8 years old, 2 are 11, and 2, 12 : of the girls 3 are 9 
years old, 2 are 10, 3 are 13, and 4 the average age of the boys. 
Find the average age of the class. 

7. Multiply duodecimally 3ft. lin. 5pts. by 4ft 7in. 2pts., and the 
result by 2ft. 5in., giving answer in cubic feet and inches. 

8. Multiply 2-031746 by 8*818952380, and divide product by 
•158730. 

9. The 3 per cents, are at 87}, and the 5 per cents., at 131} ; 
which is the better investment? and what amount invested would 
produce a difference of £50 in a man's income ? 

10. A can do a piece of work in 8 days, but with the help of B h« 
can do it 3} days : haw long would B alone take to do it? 

11. Find what time between 6 and 7 o*clock are the hands of a 
watch together, and 23 minutes apart. 

12. A train is travelling from one station to another; after 
travelling an hour it breaks down, and is delayed for an hour; it 
then proceeds at j its former speed, and arrives 3 hours too late : 
had it gone on for 60 miles further before the accident, it would 
have atrived 1 hour 20m. sooner Find the rate of travelling per 
hour, and length of the line. 
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a 

!• A gentleman, after paying 8^. in the £ rncome tax, finds he 
has a net income of £759 ISs. Sd, : what is his nominal income ? 

2. A person sells £3000 consols at 95^^ and on their falling, he 
sells £3000 more at 92| ; but on their again rising, he buys back tho 
whole at 94^. What does he gain or lose by tho transaction ? 

3. Multiply 5ft. 6in. by 3ft. 9in 7pts., expressing the result infect, 
inches, &c., and also in square inches and fraction of a square incli. 

4. A wholesale dealer sells to a retailer at 30 per cent profit, and 
the retailer sells to the consumer at 50 per cent, profit ; what per- 
centage of the price paid by tho consumer is profit? 

5. What should be the value of £135 in the 4 J per cents., when 
the 3 per cents, are at 97^ ? 

6. A person sells £3000 Midland Stock, payhig 5} per cent, at 
105^ ; and with the product purchases Soutli E<!kstern Stock, paying 
4 per cent., at 78f How will his income be affected? 

7. Three men go round a circle 180 miles in circumference, the 
first at 10 miles per day, the second at 6 miles, and the third at 
4 miles per day; in what time will they all be together, and how 
many miles will each have travelled? 

8. A person buys 50, 60, and 70 quarters of wheat, at 50«., GOs. 
and 70s., respectively, and mixes them. At what price per quarter 
should he sell the whole to gain 20 per cent. ? 

9. If two clocks, one of which gains 2 minutes a day, and the other 
loses 4 minutes be set right at noon. What will be the time by the 
first clock when the second shows noon 5 days after ? 

10. Extract the square root of -647619 -^ -06857 142, 

11. Find amount of £2800 in 4 years, at 4} per cent, per annum 
compound interest. 

12. If A does I of a piece of work in 4hrs., and B f of the 
remainder in Ihr., and C finish it in 20 minutes What time wool I 
all together reqoiro to do it ? 
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K. 

1. At what rate of interest will the discount on X387 7s. 7^., 
payable in 8 jrs., amount to £41 10s. IJd. ? 

2. Multiply 7ft. 9in. lOpts. by 6ft. llin. llpts., and the result by 
5 ft. 4in., expressing the result in cubic feet, inches and fraction of 
an inch. 

3. A map of a plot, which is drawn on a scale of an inch to 
mile, contains 6 feet 6 in. : find its acreage. 



4. Find exactly v/47668 ?«J. 

5. A person sells £8000 stock out of the 3 per cents., at 87| 
and invests in 3^ per cent., at 91. Find the alteration in his income. 

6. A and B set out from London and Brighton at the same time, 
a distance of 50mls. A walks 5 miles an hoar, but after 10 miles 
rests 40 minutes. B walks constantly 4 miles an hour. Where 
will they meet ? 

7. A ship carries 3 chronometers : one gains 7'' per diem, another 
10" per diem, and the 3rd. loses 1' per week. How much will 
the average time be in error after a cruise of 270 days? 

8. If 24 pioneers, in 10 days of G^hrs, dig a trench 628 J yds. long, 
9 yds. wide, and 5 yds. deep. How many hours a day must 60 
pioneers work to dig a trench 9820^ yds. long, 4|yds. wide, and 
If yds. deep, in 63 days ? 

9. Multiply and divide l*42857i by 1*63*, and find the difference 
in the results. 

10. A man buys £2000, £4000, and £3000, 3 per cent, stock, at 
87^, 9t5, and 85, respectively. Find the average price paid, and 
average rate of interest he receives. 

11. Find the number of yards of matting requiied to cover a 
room 29*5ft. long, 17*19ft. wide, with matting 2'4ft. wide. 






18. SimpUfy g^ + ^^^-M ^ 6f«. 
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L 

1. At a sale 8 horses were sold for £24 each, 7 at £32 10s. each, 
5 at 45 guineas each, 3 at .£60 each : find the average price of each 
horse. 

2. From the first of 2 mortars in a hatterv, 36 shells are thrown 
before the second is ready for firing. Shells are thrown from both 
in the proportion of 8 from the first to 7 from the second. The second 
requires as much powder for 3 charges, as the first does for 4. 
After how manj shots will the quantity of powder consumed by 
the second equal that consumed by the nrst ? .^ 

3. The average number of persons passing a certain point Detweon 
the hours of 9 a.m. and 11 p.m. is 16 per minute, and between H 
p.m, and 9 a.m. is 5 per minute. How many pass in a year? 

4. A certain sum invested in the 3 per cents, gives an income* 
annually of £75 ; the same sum in a 5|^ per cent, stock at par 
would produce an income of £126 ISs. lid. What was the sum 
and the pace of the 3 per cents. ? 

5. The specific gravity of hammered gold and silver being- 19*35 
and 10'16, respectively : find the ratio of the quantities of matter 
contained in a bar of gold, measuring 4*18 inches long, '64 inches 
broad, and -31 inches deep, and in abar of silver 13*02 inches loDff, 
1-14 in. broad, and '65 in. deep. ^ 

6. A perscn enters into a building contract for £75000. On 
the money he expends he has a gain of 15 per cent. The cost of 
labour and materials is as 2 : 1 : .when half completed, the price 
of materials falls 20 per cent., and labour rises 10 per cent. 
What sum will the contractor gain ? 

7. 1 mvest in tne 4 per cents and obtain 4^ percent, mwrest for 
my money : find the price of the stock. 

8. Find the cost of painting the outside of a cubical box which 
contains 42 '876 cubic feet, at l-3s. per square yard. 

9. A person buys 360 shares at £2^ each, his broker chargine 
him i per cent, commission on the purchase money. He sells 

his k)sl\ ^^^' ^'* ^'^^®'" *^*'° ^^^^&^S i per cent. What is 

flA?;/^?!*'^? *''»^«?"°g 36 miles an hour, performs a distance in 
Bi hrs. How long will another train going 48 miles an hour be if 
completing half the distance? " 

11. An army of 24000 men lost by desertion to the enemy 6 ner 
28000 increase per cent, to the enemy, their number being 

12. The number of 1st, 2nd, and 3rd class passengers on tlie rail 
ways in England was 4174213, 10291749, 21409217; in Scoflanii 
2124917,0172429, 16473661; in Ireland, 807492, 1292476 2374IS7 
respectively. Find the proportion per cent, which the whole 
number of 3rd class bears to the whole number of passengers. 
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J. 

I. After paying 4 per cent, income tsix, a person had £1250 ; find 
his gross income. 

2 Find the average of 13if , 21, 71}, '0023, SJ, 0, '95., 67^- 

3. By reduction in the interest on Exchequer Bills from 2 J 7. to 
l^d. per cent, per day, a person loses at the rate of £7$ 3«. 10^</. 
per annum. What amoant in bills does he hold ? 

4. How much is the income of a person increased who sells 
£G1000 3 per cent, consols, at 75^, and invests in railway shares, 
paying 5 per cent., at 114|? . 

5. A bankrupts estate being worth £1756, he pays his creditors 
78, lid. in the £ ; how much do they lose ? 

6. Arrange in order of magnitude 3^ : J of { of llj : 1'8 of 2*1 ; 
67-1 of -04: 26 3 of -12. 

7. Show that ^ of li of 9f miles is to '05 of 6 '5 furlongs as 
350 : 3 ; and find -^ -027 and of 1^. 

8. Subtract Ifl. Ic. 8m. from 2fl. 3m., and show that 5 times the 
remainder is = 8s. 6d. 

0. Iftherebea cistern whose dimensions are 6, 5, and 4 feet, 
find the sides of another to contain 3 times as much, and whose 
sides will be proportional to those of the first one. 

10. Multiply duodecimally 2ft. lOin. llpts, by 3ft. 7in. 5pts, and 
express the result in squai'c measure. 

II. What income will a person have who invests £4700 in the 
8 percent consols, at 95|, and what rate of interest will 't give ? 

12. The capital of a railway company is £3700000. It has 
borrowed £2300000, at 4J per cent, per annum. Its receipts for 
the year are £635000. Its working expenses 45 per cent, of the 
receipts. What dividend will the shareholders receive for the year 
if £11000 be retained a« a reserve fund? 
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K. 

1. If <£S are equal to 20 thalers: 25 thalcrs equal to 93 francs: 
27 francs to 5 scndi : 62 scadi eqaal to 135 guidon. How many 
gulden in £2 ? 

2. Find the true present worth of a bill of £567 lis. 3^. due 79 
doys hence, at 4| per cent, per annum. 

3. A cistern 12 feet long, 8ft lOin. broqd, and 6ft. 6in. deep, is 
filled with water, and after a timo 4000 galls, are drawn off, leaving 
a sediment which is sold for £2 3s. IHd per cubic foot. Find whut 
It brings, a gallon being= 277279 cubic inches. 

4. A man buys 100 animals for £100 : of these, calves cost £5 
each ; Iambs, £1 each ; and goats, 5s. each. How many of each 
were there ? 

5. A person buys 301bs. of tobacco, at 3s. 8c/. per lb., 40 lbs., at 
8«. 6d , and 50 lbs. 3s. 3<f., and mixes thoni : how much will he 
gain per cent, by selling the mixture at S^d. per ounce ? 

6. If the silver coin of England is made of 37 parts of pure silver 
and 3 parts of copper, and a lb. troy of this metal is coined into 
66s. : find the weight of pure gilver in a shilling. 

7. Supposing that the duty on spirits was 6s. 3d, per gallon, and 
that 10740000 galls, were consumed. Find how the revenue would 
be nfffctcd if the duty had increased 30 per cent., whilst the cop 
sumption wns reduced 3 per cent. 

8. A bag contains a certain number of sovereigns, 3 times as 
many shillings, and 4 times as many pence, and the whole sum is 
£2b0 : bow many are there of each ? 

9. The length, breadth, and depth of a rectan<i:ular wooden b )x 
arc 16,12 and 8 inches, respectively, and the thickness of the wood 
^ an inch : when the box is empty it weighs 3 lbs., when filled with 
sand it weighs 25 lbs Compare the weight of wood and sand. 

10. A person borrowed sufficient money to pay for 13 hhds. of 
sugar, each weighing 12 cwts. 3 qrs. 7 lbs., at £2 Is. 6d. per cwu, 
he keeps the sugar for 8 months, and sells the whole quantity fn 
£420. How much has he left after paying the borrowed money 
with interest at 5 per cent per annum ? 

11. A person invests £1,250 in the new 5 per cent. Austrian loan 
issued at 80 per cent., at 1^ discount. How much stock will le 
have, and what rate per cenu of interest will the investment give? 

12. A Ship Company whose capital is £330000, borrows n 
debenture? £90000, at 6 per cent., undertaking to insure their vessels 
for £340000, which is effected, at 3| per cent. The whole profits 
/f the company before paying the insurance premium were £36200 
for the year. What dividend can it pay the shareholders after 
placing £2000 to the reserve fund ? ^ 



1 
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L. 

1. If the carriage of 8 cwts. 1 qr. 14 lbs. for 64 miles eofrt I2a. Bd.y 
A'hat will be charged for carrying 4J t'ons. 24 miles ? 

2. The number of passengers in a train were 270, and the Istj 
2nd, and 3rd classes were in the proportion of 4, 7, and 16. The 
miles travelled by each class were 40, 35, and 25, and the rates 
ffQTQ 2d., l^d., and Id. per mile : find the total earning of the train. 

3. A chain is taken along the line A D, (920 links) in the six- 
sided field, A, B, C, D, £, F. The distance of the points B, C, E, 
F, from A D, are 182, 250, 190, 186 links, meeting it at points 120, 
5G0, 750, 95 links from A respectively. Find the acreage of the 

field. 

4. A young man*s salary increases ^ every year : his expenses are 
^ of his salary ; at the end of 4 years ho has saved £259^ : find 
bis first year s salary. 

5. Divide £21 among 5 men, 12 women, and 18 children, giving 
each man twice as much as a wdman. and the 12 women twice as 
much as the 18 children. 

6. A telegraph company finds its political, commercial, and 
domestic messages are in number 14, 57, 29. The average number 
of words in the three classes 130, 14, 36, respectively : how much 
does the company receive for 100 average messages, at the charge 
of8». 9rf. for 20 words ? 

7. Kequired the edge of a cubical mound of earth which contains 
320 cubic chains 13504 links? 

8. How much must I invest in the 3 per cent, stock at 90, in order 
that when I sell £1000 stock at 93^, and the remainder at 84 j^, I 
may gain £6 5s : and if I invest the proceeds in the 4 per cents, at 
par, find the difference in my income. 

9. Four persons enter into partnership, the 2nd has twice as l&r<ro 
a capital' as the first, and the third as much as half the sum of the 
other two, and the fourth has a sum equal to the capital of all the 
others. The total profits are £5000, how much should each 
receive ? « 

10. If I spend 6 guineafi per week, what must be my income to 
allow me to lay up £300 per annum ? 

11. Three men start together from the same point, and walk 
continually in the same direction round a circle f of a mile in 
circumference in 10, 18, 90 minutes, respectively. Find the least 
time in which they will be together, and number of miles each 
travels. 

12. A train 88 yards long overtakes a man walkmg along the 
line at the rate of 4 miles an hour and passes him in 10 seconds, 
20 minutes after it overtakes another man and passes him in 
9 seconds ; where will the train be when the last man overtakes 
the first? 
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M. 

1. Two lines are 41*06328 and *Q438 of an inclilong, respectively. 
How many lines as long as the latter can l)e cut off from the former ? 
What will be the length of the remaining line ? 

2. A person's average annual income from 1830 to 1850 (inclusive) 
was £374 9«. Sd, In 1830 his income was £369 18s. lOd,, and 
in 1851 his income was £360 la. Id, What was his annual aver 
age income from 1831 to 1851 (inclusive)? 

3. A rectangular field whose length is 3 times its breadth, con- 
taining 6 acres 900 yards : find its length and breadth. 

4. A bankrupt can only pay 6s. lOJd. in the pound : how much 
per cent, will his creditors lose ? 

5. A man buying goods by means of false scales defrauds to the 
extent of 15 per cent., and 15 per cent, in selling : find his whole 
gain per cent. 

6. What will be the amount of £2400 at 10 per cent, paid half- 
yearly in H years at compound interest ? and at what rate of 
simple interest will the same principal amount to the same sum in 
the same time ? 

7. A railway is constructed 35 miles at an estimated expense of 
£6000 per mile, and £50 shares are selling at 4 premium : but it 
is found to cost £60,000 more; what should now be the price of 
the shares ? 

8. At what price must a person buy shares, which pay £3 58. 
per cent, per annum dividend, to have 5 per cent for his money ? 
A person having bought 20 of them at this price sells them, when 
they have risen £7 each, and invests in 3^ per cent, stock at 90 : 
find the change in his income. 

9. Three soldiers, A, B, and C, divide 1155 cartridges among 
them ; as often as A takes 4, B takes 3, and as often as A takes 6, 
C takes 7 : find how many each has, 

10. An army in a defeat loses ^ of its number, and 8000 prisoners : 
after being reinforced by 6000 men, it again loses ^ of its number 
in retreat, and 36,000 left. What was the original force ? 

11. Multiply, and also divide, 4*285714 by 4 09. 

12. The road between A and B, distant 15 miles, goes over a 
hill whose summit is 3 miles from A. Two men set out at the 
same time from A and B, the former going thred miles per hour up 
hill and 5^ down, the latter 3^ up and 4^ down. How far will the 
dower have to go when the faster reaches B ? 
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N. — Open Competition, 1871 {Time 3 Jioui's), 

1. A man has £576 6s. 8d. per annum after pajring income tax at 
the rate of 4d. in the ponnd. What is his income ? 

2. Find the price of 3 acres 1 rood 7 perches and 88 square yards 
at £161 63. 6d. per acre. 

3. Find the edge of a cube which contains 3,605 feet 64 inches. 

4. Multiply by duodecimals 8 ft. 7 inches 2 pts., by 5 ft. 7 inches 
11 pts., and the product by 3 ft. 7 inches. What does the product 
become when expressed in cubic feet, cubic inches, and a fraction of 
a cubic inch? 

5. A person in London owes another in Petersburgh 460 rubles, 
v\'hich must be remitted through Paris. ' He pays the requisite sum 
to his broker when the exchange between London and Jraris is 23 
frs. for £1, and between Paris and Petersburgh 2 frs. for 1 ruble. The 
remittance is delayed until the rates of exchange are 24 frs. for £1 and 
3 frs. for 2 rubles. What does the broker gain or lose by the delay ? 

6. What advantage does a man gain, who, owing £1000 at the pre- 
sent time, is allowed to extend the settlement of his debt over the 
next twelve months, by making four equal quarterly payments, aim- 
pie interest to be calculated at the rate of 5 per cent, per annum ? 

7. Prove, without using ^ the common rule for the , extraction of 
the square root, that 2 '76 is the square root of 7*654.. 

8. Find the difference between interest and discount on £7747 58 
for 6 months, reckoning 5 per cent, simple interest. 

9. A person who has £1010 stock in a railway company guaranteed 
to pay 5 per cent, per annum, receives for his half-yearly dividend 
the guaranteed interest and a further bonus of 6s. 3d. per cent, for 
the half-year ; tind the amount of his dividend when an income-tax 
of 5d. in the pound has been deducted from it. 

10. The mean temperature from the 9th to the 16th Jan. 1871, both 
days inclusive, was 34-6°, and from the 10th to the 17th it was 39 '8°; 
the mean tempi on the 9th was 30*5°; what was it on the 17th? 

11. A man leaves one-third of his property to his widow and ^ to 
bis son, who gets £326 more than either of his four sisters, between 
whom the residue is equally divided ; what is the whole sum left? 

-12. The railway fare from London to Dover (70 miles) being 148. 7d. 
and that from Paris to Boulogne (240 kilometres) being 36 '16 frs. ; com- 
pare the cost of travelling in England and France, the French metre 
being equal to 3 feet 3*37068 inches and £1 being worth 25 '44 francs. 

13. If a j)iece of work can be finished in 45 days by Si, mei^ and if 
the men drop off by 7 at a time at the 'end of every 15 days, how 
long will it be before the work is finished ? 

14 A room is 16 feet 7 inches long, 13 feet 5 inches wide, and 10 
feet 6 inches high. Find the cost of papering it with paper 1 foot 8 
inches wide at lOd. per yard, and of carpeting it with carpet f yard 
wide at 4s. 2d. per yard. 

15. The gross receipts of a railway company in a certain year are 
apportioned as follows : 41 per cent, to pay working expenses, 56 per 
cent, to give the shareholders a dividend at the rate of 3^ per cent. 
on their shares, and the remainder, £15,000, is reserved. Find the 
Daid up capital of the company. 
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O. 



1. A crew row down a stream in 2 hours, and row back again in 9 
hours: compare the rate of rowing and the rate oi the stream. 

2. Simplify 

11 of 04. 67 ^03 /5^ + '24^-5 S\ 
l,of2, + 63.-, (^ "213:64; 

3. Find by duodecimals the height of a parallelopiped which coa- 
tains 659 ft. 1248 in. and whose base is 26 ft. 6 in. 

4. The content of a rectangular field whose sides are as 3 to 5 is 40 
acres : find its diagonal in yards. 

5. At a game of billiards A can give B 5 points in 60; 6 can give 
C 4 points in 44; and C can give D 4 points in 40: how many points 
can A give D in 72? 

6. A farm is let for £96 per annum and a certain number of quarters 
of wheat; but when wheat is 38«. per quarter, the whole rent is 15 
per cent, less than when wheat is 56s, per quarter: find the number of 
quarters of wheat included in the rent. 

7. In what cases will a recurring decimal have a recurring decimal 
for its square root ? find ^/• 197530864. 

6. If gold can be beaten out so thin that a grain will form a leaf 56 
square inches, how many of these will make an inch thick ; the weight 
of a cubic foot of gold being 10 cwt. 95 lbs. ? 

9. A watch which is 10 minutes too fast at 12 o'clock on Monday 
gains 3 minutes and 10 seconds per day: what will be the time by it at 
10 hrs. 15 m. on the following Saturday morning? 

10. Find by reducing to their prime factors the L. 0. M. of 2431, 
2717, 3563, and 4199 and add the fractions ^^, 5^, g/gj, and :^,. 

11. Explain the difference between a decimal and a vulgcr fraction; 
and simplify 

2^x_ViTiJ-X2 +-^ X ^^1|J + -611966. 

12. Bronse contains 91 per cent, of copper, 6 per cent of zino, and 3 
per cent of tin. A mass of bell-metal (consisting of copper and tin 
oDly) and bronze fused together is found to contain 88 per cent of 
copper, 4*875 per cent, of zinc, and 7*125 of tin. Find the proportion 
of copper and tin in bell-metai. 
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P. 

1. A and B are out shooting snipe; A fires 5 shots to B's S, but A 
kills only 1 in 3 while B kills 1 in 2 : when B has missed 36 shots, how 
man J birds has A killed ? 

2. A pound troy of British standard gold ^ fine is worth £46 I2«. 6d. : 
find the yalne of a gold coin weighing 7 dwts. 1 1 grs. of which the per- 
centage of pure gold is 92*5. 

3. Add ^ of a pound troy to ^ of a pound avoirdupois, and give the 
result (a) in troy weight, (6) in aroirdupois weight. 

4. A merchant buys 2520 quarters of com, J of which he Bells at a 
gain of 8 per cent, and the remainder at a gain of 5 per cent. If he 
had sold the whole at a gain of 6 per cent, he would have made £6«^ 
more. What was the cost price per quarter ? 

5. On the top of the Crystal Palace there was a cistern ISffeet long, 
6 feet broad; it contained 294*25 cubic feet; find its depth; find also the 
weight of water it contains, a cubic inch of water weighing 252*5 grains. 

6. There are two vessels, one containing 12 gallons of water, the 
other 6 gallons of wine; if a gallon be taken out of each and poured 
into the other, and if this be repeated four times, find how much wine 
and water will then be in each. 

7. A cube contains 2*^70 yards: find (1) its edge; (2) its diagonal ; 
(3) the cost of painting its outside at Vis. per square foot 

8. Two parallel walls are 10 feet apart; a man whose eye is 5 ft. 
6 in. high has to walk 20 ft. back from the lower wall before he can 
see the top of the higher : given that the lower is 8 ft. high, find the 
height of the higher. 

9. The value of a certain length of material A is f } of the value of 
the same length of another material B, and the weight of 17 yds. 2 ft. 
of A is If of the weight of 15 yds. 1 ft 9 in. of B. If the value of 
3 cwts. 27 lbs. of A be £35 2tf. what is the value of 1 cwt 2 qrs. 12 lbs. 
ofB? 

10. If the actual weight of a cubic foot of water be 62*35 lbs. avoir- 
dupois, find the error in calculating the weight of 1000 cubic ft on the 
approximate assumption that a cubic fiithom weighs 6 tons. 

11. A man running at the rate of ten miles an hour towards a spot 
where minute guns are discharging, finds that 18 minutes 45 seconds 
elapse between nis hearing the first and twentieth reports ; find the 
velocity of sound. 

IS. In the centigrade thermometer the boiling point is 100° and tiie 
freezing 0°, in the common thermometer (Fahrenheit's) the boiling 
point is 212° and the freezing 32°. Find the marks on the common 
thermometer corresponding to 24°, -8°, and -54° on centigrade, 
respectively. 
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1. A penoii can row 9 miles an hour on still wakr, and ho finds it 
taketf him just 3 times as long to row up as to row down tho river: find 
the rate of the stteam. 

2. Simplify 816 1_ 

166463 1393 



1 816' 



1393 166463 

3. Find the dimensions of a rectangular cistern, whose bas€ u a 
square and height equal to half the length of one side of the base, and 
which contains 53000 gallons, each gallon being equal to 277*274 cubie 
inches. 

4. If the diameter of a guinea be to that of a sovereign as 8 : 7, find 
tfie proportion of their thicknesses. 

5. Find the expense of lining the bottom and sides of a rectangular 
'listem 12 ft. 9 in. long, 8 ft. 3 in. broad, and 6 ft. 6 in. deep, with lead 
which costs £\ Ss. per cwt., and weighs 1 lb. to 18 square inches. 

6. A and B can do a piece of work in 12 days, A and C can do the 
same amount of work in 1.5, and B and C in 18 days: in what time 
could each do it separately? 

7. In a certain Post Office the proportion of unpaid letters to the 
whole number posted was 9 per cent.; and of the paid letters 61 per 
cent were stamped : the whole number posted being 650,000, how many 
were stamped? 

8. Find the square root of the sum of the sqnares of 10*4 and 

2 y/2 

14*31; find also to four places of decimals the yalue of (a) — — - 
. *^ ^ ^ -/lO 

9. If 25 per cent be gained by a furnace which consumes its own 
smoke, how much per annum will be saved by a man who before used 
7 tons of coals per week at 23«. per ton ? 

10. The ayerage price of wheat in 1836 was 62«. 3d» and from 1836 
to 1842 inclusiye was 63«., and from 1837 to 1843 inclusive it was 64«. 
2(£; find the average price of wheat in 1843. 

11. A can mow 2j acres in 4| days, and B 2| acres in 3| days; they 
mow together a field of 10 acres: how long have they been engaged at 
it, and what share will each do? 

12. Find in inches and the decimal of an inch the length at 60^ 
Fahrenheit of a column of mercury which at 32^ is *76 of a m^tre in 
length, supposing the cross section of the column to be invariable, and 
mercury to expand *00018 of its bulk for each degree centigrade; a 
mStre being 39*37079 inches, and 5® centigrade - 9° Fahrenheit. 
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R. 

1. If a person invests £9040 16«. in the 3| per centa. at 94, whti 
income will he have, brokerage |, and other expenses.^ per cent. ? 

2. If I invest in the 3 per cents, at 72 and on their rising to 80 sell 
out and invest in the 4 per cents, at 96 and gain £43 lOs. -per annnm : 
fnid the sum at Hrst invested, and the income I will now havei 

3. A person having to pay :£I085 two years hence, invests a certain 
sum in the 3 per cents, at 73, to accnmnlate interest until the debt is 
due, and the same sum the next year. He sells out the same price and 
just pays the debt, what sum did he invest? 

4. How much 4 per cent, stock at 93| must be sold out to pay a bill 
of £954 17s. 6c/., 9 months before it is due, discount at the rate of 5 per 
cent, per annum ? 

.'). Find to the nearest ^th the rate per cent, of compound interest at 
which money will double itself in 6 years. 

6. A and 6 have the same capital : A purchases an equal amount of 
stock in the 3 per cents, at 91 and in the S\ at 97| 6 invests equally 
in both stocks, and his income is Is. less than A*s, what sum had each. 

7. The capital of a railway company is £5000000, and Ihe net (lu 
per cent, of the gross receipts: find its gross receipts, the shareholders 
receiving 5 per cent, per annum free of income-tax at 5d. in the pound ? 

8. A person sells out 8000 consois in the 3 per cents, at S0\, and 
invests half the proceeds in Dutch 4 per cents, at 87^ and the other 
half in Dutch 2^ per cents, at .')4y^. Find the alteration in his income. 

9. One company guarantees to pay 5 per cent on shares of £100 
eacn; another 4§ per cent, on shares of £7 lOs. each; the price of the 
former is £124|, of the latter £8 10«. ; compare the rates of interest Ihcy 
would give to a purchaser. 

10. A person expends £3500 in the purchasing Great Nugget shnres 
of £5 when they are at 2 premium, and £500 in purchasing Agua Frias 
of £2 when at J discount; he sells out when the Nuggets fall to par and 
the Agua Frias rise to 3 premium. Find his gain or loss after paying 
his broker | per cent on all the money that passed through his hands. 

11. By selling out of the 3 per cents, at 96 and investing in railway 
5 per cent stock a person increases his income 25 per eent Find the 
price of the railway stock. 

12. At what price must a person invest £5210 in a 4j per cent stock 
so as to have the same income as if be invested in the 3 per cent, consols 
&t 93|, I per cent brokerage, and 1 per cent brokerage on the stoek 
purchased in the former case ; and what income will he have? 
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S. 

{Time 2^ hours.) 

1. What would be the cost of painting the 4 walls of a room whose 
length is 24 feet SJ inches, breadth 16 feet 3^ inches, and height 11 
feet 6 inches, at 4s. a square foot. 

2. Reduce to a simple fraction — 

2i + H - 2i ^ - ^V I ■» # 1 

X 4- 

as J. oi _ 4.1. JUL — 10 -'*- + 4 

3. By selling a horse for £82 5s. a person lost 6^ per cent ; how 
much per cent, would be lost or gained if he had sold the horse for 

£90 10s. ? 

4. Find within an inch the diagonal of a square field containing 2 

acres. 

5. Multiply by duodecimals 10 feet 5 inches 3 parts by 9 feet 7 
inches 10 parts, and express the product in square inches and the 
fraction of a square inch. 

6. A person invests £2500 in the 9 per cent. Japanese loan, which 
was issued at 98 per cent, at 1^ discount; how much stock will he 
have and w^hat rate of interest will the investment give ? 

7. Find the difference between the interest and the discount on 
£2598 15s. for 3 years at 5 per cent. 

8. Express 4 lbs. 3 ozs. 12 dwt«*. 6 grains troy weight as the deci- 
mal of a pound avoirdtii)ois. 

9. Keduce '2671 87& to a vulgar fraction, and if the unit be £3 
reduce the fraction to shillings, pence, and decimals of a penny, 

10. A wall 5 times as high as it is broad and 8 times as long as it 
is high contains 18,225 cubic feet. Find the breadth of the walL 

11. A person had £6900 stock paying 3 per cent, in a company, 
and was offered the choice of being paid off at par or of receiving 
£110 of a new 2^ per cent, stock for every £100. He chose the for- 
mer alternative, and invested his money in the 3 per cent, consols, 
at 92. Find the amount of his stock in consols, and the excess of his 
income above what it would have been if he had agreed to the pro- 
posed conversion. 

12. Find the prime factors of 111540, 296352, 404352 ; and thence 
write down all the numbers which will divide them all without a 
remainder, and the smallest number they will all divide without a 
remainder. 

T. 

1.. A person buys £700 stock in 3 per cent, consols, at 94|, and 
invests £585 in Russian 5 per cent, stock at 97^. How much stock 
has he standing in his name ; and if he sell out the first at 95 and out 
of the second at 96|, find his gain or loss ? 

2. If 5i per cent be lost by seUing goods at £6 5s. 6d. per cwt., J 

what per cent, will be gained or lost by selling af 38. 2d per pound ? A 



274 THE CIVIL SERVICE AEITHMBTIC. 

8. A person inyeBts £1638 in the 3 per cents, at 91 ; he sells £1200 
stock at 9Z^ and the remainder at 85, how much does he gain or lose ? 

4. How many lbs. of tea at 2s. 8d. per lb. must be mixed with 
495 lbs. at 2s. 9d. per lb. so that a profit of 10 per cent, be realized 
by selling at 3s. per lb. ? 

6. A person has 1260 qrs. of wheat ; he sells •} at a gain of 5 per 
cent., ^&t a gain of 8 per cent., and the remainder at a gain of 12 per 
cent. Had he sold the whole at a profit of 10 per cent, he would haye 
made £23 2s. more than he did. Find the price paid per quarter. 

6. Two persons, A and B, take the train from London to Kugby; 
A goes i the journey 1st class, and the rest 2nd, while B spoes 3rd 
class all the way, and pays 8s. 9d. less than A. Find the ^stance, 
the fares being 3d., 2d., and Id. a mile respectively. 

7. A coal pit puts out 1000 tons a week, which sell for £370, the 
large coal bringing 10s. and the slack 4s. a ton ; if the one costs the 
owner 7s. and the other 6s. in production, find his weekly profit. 

8. If 1200 men are besieged in a town with provisions for 7 weeks 
at 12 oz. for each man daily, be reinforced by 600 men, and the 
whole force be put on 7 oz. a day, how long can the town hold out ? ' 

9. The discount on a bill due 5 months hence at 3f per cent, per 
annum is £774 12s. 6d. ; find the amount of the bill. 

10. Of three taps, A can fill a cistern in 24 minutes, B in l(/j and 
G in 27'; all three are turned on, and after 4^' B and C are turned off. 
In what time will A finish filling the cistern by itself P 

11. Two trains, one going 40, the other 30 miles an hour, meet on 
the same line, each wi& an engine and tender 40 ft. long ; the first 
has 12, the second 17 carriages, each carriage being 32 ft., and the 
coupling spaces each 5 ft. Find the time from the moment the 
engines meet until the last carriages have passed each other. 

12. A can walk 3 miles while B walks 5, and can walk 6 while 
A walks 3 J ; what start can C give B in a 3 mile walk ? 

13. The rate of exchange between London and Paris being £1= 
25 '25 francs, how much per cent, is gained by taking English 
sovereigns at 25 frkncs each? and how much per cent, is lost by 
parting with them at that price P 

14. Find a number of 6 digits with 7 in the units' place, such that 
when the left hand figure is removed to the right hand, the number 
thus formed is equal to three times the original number. 

15. Multiply one million one thousand aud one by ten thousand 
one hundred and one, and write down the product in words. 

16. A lends B a certain sum; at the same time he insures B's Ufi 
for £737 12s. 6d., paying annual premiums of £20. At the end oi 
3 years, and just before the fourth premium is to be paid, B dies, 
having never repaid anything. What sum must A have lent B in 
order that he may just have enough to recoup himself, together with 
5 per cent, compound interest on the sum lent and on the premiums. 

17. A rectangular grass plot measiures 320 yards by 160 yards ; all 
round it is a gravel path 6 ft. broad. The price for making the 
grass plot is 6d. per square yard ; what must be the price per square 
yard for the path that it may cost £1183 48. less than the grass 
plot? 
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18. A gardener was handed a number of shrubs to plant in rows ; 
h3 tried 10 in each row, then 12 in each, and afterwards 15 in each 
row, but had always 9 plants left. On trying 13 in each he had none 
left. What is the smcQlest number of shrubs which could have been 
given him ? 

19. Two cocks can empty a cistern in 8 and 10 hours respectively. 
There is a third cook, and when all three are opened, the cistern is 
emptied in 3 hours. In what time could the latter empty it flowing 
by itself * 

20. " When I was married to my wife, 

A happy man to be, 
Hy age to hers in ratio was 

As three times three to three ; 
But when ton years and half ten years 

We man and wife bad been, 
Her age oame up as close to mine 

As eight does to sixteen." 

V. — Class II. — Given Ma^ 1879. — Time, S hours. 

1. Write in words 22603401, and in figures the number to be sub- 
tracted from it, so as to leave twelve hundred and fifty thousand three 
hundred and forty. 

Divide ^-^ by ^, and multiply -0125 by 17-28, giving 

answer in each case both as a fraction and as a decimal. 

2. If I pay £237 8s. 4d. out of my balance in hand, I have still -^ 
of it ; find my balance. 

3. Find (by Practice) the cost of 12 silver bars, each 5 lbs. 7 oz, 
19 dwts. 22 grs., at 4s. 7d. an oz. 

4. Find the side of a square field containing an acre, and show if 
two decimal places are found, the error cannot be more than *004 of 
an inch. 

5. A publisher at f the full price sells to a bookseller, who in turn 
allows a purchaser 15 per cent. Find the bookseller's profit, and his 
profit per cent, on a 7s. 6d. book. 

6. Find true discount on £132 6s. 4d. paid 15 months before due, at 
6 per cent, per annum. If discount as above is reckoned as interest, 
what is the real rate of interest charged ? 

7. £135 ia due 2 years hence, and £145 due 4 years hence ; what 
single sum to be paid 3 years hence may they be commuted for at 
4 per cent, simple interest ? 

8. >y4741632 ; why bring down 3 figures in the process ? 

9. A person invests half of £1500 in 3 per cent, consols at 90, and 
the other half in Chilian 6 per cent, bonds at 75. Find his average 
rate of interest ; and if he seU consols at par and the bonds at 37^, 
find the reduction in hiB capital. 

10. The sum of two numbers is 912, their difference 162; find 
them. Prove that the diSSerenoe of any two numbers composed of the 
same digits is divisible by 9« 
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11. If £2 68. 8d. paper a room 25 ft. Sin. long, 19 ft 9 in. wide, 
and 12 ft. high with paper ] yard wide, find the oost of each jfud of 
paper. 

12. For what snm most I insore goods worth £2192 Os. 1^. at 2^ 
per cent., so that in case of loss their value and the premitim may be 
both repaid ? 

13. A wooden box 3ft. 5 in. by 2ft. Sin. by 1ft. 4 in., measured 
externally, weighs 5^ lbs., the wood being 1 in. thiok ; find the weight 
of the wood per cubic ft. 

14. If S men or 12 boys do a work in 20 days, in what time would 
8 men and 5 boys do the same P 

15. If I sell 434 sovereigns at 25*5 francs each, and buy Spanish 
piasters at 5*4 frcs. each, seUing the latter at 5*6 frcs. each, and bay- 
ing so vs. at 26*:^ 5 frcs. each; find the gain or loss. 

16. Find value of 4 per cent, stock that will give 5 per cent, interest 
after paying 5d« in the pound income tax. 



W. — JExcise, June 1879. — 3 hours, 

I. -|/ -01695169. 

«X, 2. The solidity of a cube is 2 c. yds. 14 ft. 145 inches ; findita side^ 
'also its diagonal to 3 places of decimals. 

3. £7 5s. lOd. carpets a room at 6s. 3d, a square yard; if the 
width be 13 ft. 4 in., find its length. 

4. Find present worth of £838 due 19 months hence at 3 per cent. 

5. What sum put in the 3 per cents, at 90 will g^ve the same 
Income as £1298 put in when they were 99 ? 

6. Find cost of papering a room 30 ft. long, 20 ft. wide, and 
14-193 ft. high, at Is. 7d. a yard, of paper 22 in. wide. 

7. If a person transfer from the 3 per cents, f^tock which he haa^ 
at 73^, to the 3 J per cents, at 81^, he would increase his income 
£4 IDs. How much stock has he in the 3 per cents. ? 

8. By using false weights a grocer charges 17d. instead of I6d. j 
find the number of oz. in his false lb., and his gain per cent. 

9. A beats B 3 yds. in 300 ; C can beat B 9J in same distance. 
How much will C beat A. in a mile race ? 

10. A railway pays £3 5s. dividend yearly ; at what price will its 
shares give 4^ per cent, to a purchaser ? 

II. A profit of £26 lis. 8d. is made by selling 1 ton 2 cwt. 3 qr. 
4 lb. of butter at Is. 10 Jd. a lb. ; find cost per cwt. and profit per cent. 

12. A field the shape of an equilateral triangle contains J an acre ; 
what length of cord by which a horse is tied at one comer will allow 
him to graze on half the field P 

13. A cubic foot of brass is drawn into wire 7\f in. in diameter ; 
find its length. 

14. Find the content of a ring whose section is 9 in. square, and 
outside diameter 6 ft. 

15. Two clocks, A and B, have seconds pendulums ; in 11 minutes 
B makes 3 ticks more than A (the 11m. being on the slower dock). 
If A lose 10 m. a day, find B's daily rate of gain or loss. 
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(1)590. (2)1403. (3)2077. (4)4570. (^8009. f 6; 9097. (7) 
461001. (8)2005087. (9)27000706. (10)840020. (11)10004008. 
(12)1102070050. (13)90040. (14)304040004. (15)603050. (16) 
7003040. (17)8000001002. (18)500401. (19)30007040. (20) 
506000020. (21) 4000505. (22) 8000000600. (23) 10020001. ^ (24) 
400004040. (25)9050060004. (26)805000000099. 

IL 

(1)218721. (2)3634130. (3)38203510748. (4)2159758. (5) 207348a 

(6) 1143469. (7) 1423010. (8) 1608991. (9) 3292. (10) 1907321 

(11) 176888441. (12.) 12413. (13) 304125276. (14) 2348414, 
(15) 305862878. (16) 667036010. (17) 12733136. (18) 504605285. 
(19) 4985971633. (20.) 4568592, (21) 9598141817. (22) 
122356701416. (23)6113699. (24)11014405709. (25)293771741. 

(26) 1996644. (27) 426683748. (28) 1824386339. (29) 1198207. 
(30) 324213693. (31) 27378073. (32) 17018867. (33) 11257491 
(34) 14146339. (35) 13439199, (36) 1291426& (37) 297469646. 
(38)97989889. (39)985619429. 

ni. 

(1)61338. (2)66641. (3)217049. (4)21107. (0)96444. (6) 2ies'. 

(7) 92^14. (8) 662733. (9) 47693. (lOj 1618. (11) 6779496701. 

(12) 6097700810072. (13) 593684263. (14) 4228908880. (15) 
4230399880. (16) 7977100909213. (17) 27909498. (18) 87530864.?. 
(19) 163161134. (20) 500710920089. (21) 961066.39.364. 

IV. 

(1) 690739. (2) 702621. (8) 947089. (4) 1171740. (5) 666952. 
(6) 8690693. ^^7) 199617 : 243012. (8) 8694992 : 4310824. (9) 
7278538 : 8475010. (10) 81746410 : 87768756. (11) 109344206 : 
116232030. (12)54949721:62052737. (13) 43606640:76155882. 
(14) 68604840 : 72808200. (15) 9003456000 : 851576880. (16) 
3996915833 : 80737410. (17) 4342886402400. (18) 246204228753000. 

(19) 97152093486360. (20) 49631586380800. (21) 9108568931220^ 
(22) 751680000 : 146880000. (23) 151240000 : 129350000. (24) 
555U04 : 6244992. (25) 10611337 : 11576004. (26) 5024659561. 

(27) 46129276014848. (28) 5690578298. (29) 51734631391872. 
(30) 3592212. (31) 1486958060. (32) 3131672. (33) 1000362150. 
(34) 153288487686. (35) 250075455045. (36) 69162164100652. 
(37) 49062139937803. (38) 9523916224416. 

V. 

(1) 32886+ 1»; 19731 + 1. (2) 11899 + 2 : 10411 + 7. (3) 
1038816 : 779112. (4) 8071 : 2943 + 1. (5) 3338 : 2616 + 10. 
(6) 2966 4- 21 : 2559 + 72. (7) 9159 + 26 : 8468. (8) 15423 + 
148 : 12326 + 66. (9) 11878: 11136+608. (10) 953+368: 917+8. 
(11) 932746. (12) 829107 + 6. (13) 62084251446 + 4. (14) 
8866443377. (15) 120874856968. (16) 967427210 + 61. (17) 
908382686 + 366. (18) 26484 + 44. (19) 457878404 + 311. 

(20) 12086960 + 69. (21) 30000 + 66. (22) 65G55242 + 37. 

• Remainder, 
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(23) 11693 : G011+ 15. (24) 7282 : 6499+77. (25) 14566: 
116761 + 12. (26) 12247 + 441 : 161969 + 16. (27) 10979 -4- 
319 : 80516 + 07. (28) 488 + 1179 : 684 + 379. (29) 4697 4- 
86 : 74 + 3586. (30) 6800 + 400 : 6301 + 640. (31) 38745 4- 
20 : 27676 + 20. (32) 14964 + 65 : 7183 + 20. (33) 39147 
+ 10 : 21748 + 25. (34) 39873 + 21 : 22152 + 6. 

(36) 1904916 : 3666612. (36) 3996370 : 7496894. (37) 9155 + 
^ : 3410 + 21. (38) 11806 + ^ : 2724 + 7^. 

VI. 

(1) 145250730a (2) 117288U6. (3) 1527 + 7. (4) 74813. (5) 
788910. (6) 13707360. (7) 1029{a. (8) 999. (9) 10670 : 8536 : 
10246401 : 9. (10) 1067. (11) 23887872. (12) 17030. (13) 152 
days. (14) 2397 days. (15) £14400. (16)66. (17)477120. (18) 
385d. (19)11. (20) 14s. and lis. (21)30. (22)1038832. (23) 
.%23. (24)4620. (25)145881529087. 

VII. 

a. (1)...(2) 9017059096; seven thousand one hundred and six mil. 
lions five hundred and ninety-seven thousand and forty-eight (3) 
662 and 473. (4) 31036. (5) Sixty-two miUions eight thousand 
six hundred and seventy and one-half pounds. (6) 1053173490. 

b: (1) . . . (2) 52 years, (3) £334292471. (4) See p. 26. (5) Six 
hundred and thirty-eight thousand five hundred and ninety-four. 
(6) 104 weeks. 

e. (1) 4083. (2) Three hundred millions thirty thousand and thirty : 
nine hundred and ninety-nine thousand nine hundred. (3) 187870 
+ 27 rem. (4) 23 days. (5) 99 : 119 : 118. (6) 186000 mUes. 

d. (1) 334997947676. (2) 6062513. (3) 233 and 204. (4) 24725^. 
(6) 268694} miles. (6) 224433 fr. 86146 sovereijifna 

e. (1) 3891144444627440. (2) 297. (3) £1. (4) 197127. (6) 808920 
times. (6) 4236 + 26. rem. 

f. (I) 2482896964595. (2) (a) 74. (6) 81. (c) 5*6. (d) 195. (e) 

79, and final result 10. (3) 275 acres ; £1300^. (4) 106689. (5) 2268. 

(6) 850. 

VIII. 

ri) 15120f. (2) 81120 feet. (3) 76886 oz. (4) 42281 lbs. (5) 2703291 
^ in. (6) 124614 oz. (7) 44387 oz. (8) 582205 oz. (9) 865170 in. 
(10) 2689542 in. (11) 40704 qrts. (12) 200944 grs. (13) 13624U 
sq. ft. (14) 99528 grs. (15) 91214 grs. (16) 137036 in. (17) 
2181240 sees. (18) 17875 sq. in. (19) 643104 sq. in. (20) 99204 
ft. (21) 101095 grs. (22) 1574624 drs. (23) 9591f. (24)78266 
gra. (25) 1358880 drs. (26) 506722f. (27) 673328 oz. (28) 
58191ft. (29) 85931 grs. (30) 254321^ sees:. (31) 30557098603. 

IX. 

(1) £25 14s. Id. (2) 428 tons 4 cwts. 13 lbs. 11 oz. (3) 90 lbs. 11 oz. 
3 dwts. 17 grs. (4) 13 acs. 12 pis. 17 yds. 5 ft. (5) 48 wks. 3 days 
13 hrs. 8 m. 55 sees. (6) 19 lbs. 4 oz. 3 dwts. 22 grs. (7) 5 mis. 3 
for. 38 pis. 2yds.8ii». (8) 204 tons 2 owts. 2 qrt. lib. 
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(9) 1 wk. 10 hrs. 25 secB. (10) 25 loads. (11) 1041 gross 8 doz. 
(12) 7 ac. 26 pis. lOJ yds. (13) 4 lbs. 7 dwts. 13 grs. (14) 
18 cwts. 8 lbs. 7 oz. (15) 91 mis. 3 fur. 15 pla. 5 yds, 1 ft. 3 in. 
(16) 3 mis. 7 fur. 9 pis. 2 yds. 1 ft. 5 in. (17) 46 lbs. 3 oz. 2 dwts. 
2 grs. (18) 14 cub. yds. 2 ft. 1278 in. (19) 2 cub. yds. 26 ft. 57 in. 

(20) 49 mis. 2 fur. 31 pis. 3 yds. 1 ft. 11 in. (21) 2 tons 8 cwts. 1 qr. 
18 lbs. 2 oz. (22) 21 cubic yds. 4 ft. 189 in. (23) 113067. (24) 
9880 crowns. (25) 16048 half soYS. + 2«. (26) 11280 nlft. 
(27) 43815 francs. (28) £4 17«. 7rf. (29) 294. 

X. 

(1) £153 Us, 5d. (2) £232 17s. lOd. (3) £21819«.9rf. (4)£23515«. 11^. 
(5) £247 6«.7}rf. (6) £234 8*. 8J(f. (7) £11068 4». (8) £17619*. 63rf. 
(9) £3867 8*. lljrf. (10) £11100 6«. Hd. (11) £8590 13*. ild. 
(12) £23440 5«. 2d, (13) £35856 4*. lOrf. (14) £18251 12*. 5M 

(15) £10845 16*. 9J«f. (16) £13867 18*. 5}e?. (17) £32691*. I0}d. 
(18) £3297 4*. 6d. (19) £71516 14*. 7d, (20) £42610 15*. Sjrf. 

(21) £54353 18*. 8Jrf. (22) £2851 2*. O^d, (23) £4942 7*. 3^^. 
(24) £2886 0*. 3rf. (25) £3712 4*. ll^rf. (26) £4771 7*. lOd. 

(27) £5206 13*. 9frf. (28) £5670 13*. 7|<?. (29) £11898 14*. 6^^. 
(30) £21986 13*. O^d, (31) £114528 19*. lljef. (32) £18837 11*. 3|<?. 
(33) £11558 15*. Z^d. (34) £4384 12*. O^d (35) £2677 14*. lid. 
(36) £2324 6*. lO^rf. (37) 2152 cwt8.2qr8. 16 lbs. (38) 297 cwts. 

1 qr. 13 lbs. (39) 321 lbs. 4 oz. 19 dwts. (40) 374 lbs. 6ozs. 16 dwts. 

(41) 90 acs. 23 pis. (42) 158 acs. 3 rds. 39 pis. (43) 279 acs. 1 r. 
7 pis. (44) 144 acs. 24 pis. 17 yds. 24 ft. (45) 656' 48' 10". (46) 
3064° 55' 36". (47) 106 gals. 3 nags. (48) 131 gals. 2 qts. (49) 
163 tons 9 cwts. 14 lbs. (50) 53 yds. 2 ft. llj in. (51) 165 hhds. 
50 gals. 2 qts. (52) 148 mis. 4 fis. 11 pis. 1 ft. 6 in. (53) 138 hrs. 
56' 20". (54) 340 yrs. 3 m. 2 wks. 4 days. (55) £231509 14*. lid, 
(56) £109771 0*. 6d, (57) £217749 11*. 5d. 

XI. 
(1)'£89 8*. 7H (2) £102 18*. lO^d. (3) £966 16*. 9Jrf. (4) £1821 
1*. 7f^. (5) £87 13*. Bid. (6) 103 16*. Ojrf. (7) £1895 17*. 6f«/. 
(8) £2693 0*. S^d. (9) £1012 2*. 9j<^. (10) 86 cwts. 3 qrs. 2 lbs. 
(11) 179 cwts. 2 qrs. 25 lbs. (12) 4 cwts. 2 qrs. 24 lbs. (13) 
36 ac. 3rds. 34 pis. (14) 77 ac. 14 pis. (15) 186 ac. 3 rds. 31 pis. 

(16) 110 ac. 2 rds. 15 pis. (17) 13 lbs. 14 oz. 15 drs. (18) 61 lbs. 
14 oz. 12 drs. (19) 681 lbs. 15 oz. 15 drs. (20) 73 lbs. 2 oz. 13 drs. 
(21) 70 yrs. 11 m. 1 wk. (22) 15 yrs. 10 m. 3 wks. (23) 3 days 
12 hrs. 52 min. (24) 42 days 21 hrs. 54 m. (25) 79 oz. 17 dwts. 
21 grs. (26) 56 lbs. 10 oz. 14 dwts. (27) 7 lbs. 4 oz. 15 dwts. 

(28) 1 oz. 16 dwts. 21 grs. (29) 2 yds. 2 ft. 11 in. (30) 6 mis. 
7 fur. 34 pis. (31) 2 sq. yds. 7 ft. 114 in. (32) 19 sq. pis. 25 yds. 

2 ft. 16 in. (33) 97 yds. 3 qrs. 3 nls. (34) 47 ells 3 qrs. 2nls. 2 in. 
(35) £53 6*. 6d. (36) £44 13*. 7K (37) £13 4*. 9d, (38) £147 
10*. ^d, (39) £2 8*. 6d. (40) £247 11*. 7^d. (41) £966 2*. 2H 

(42) £288 4*. Zid. (43) £740 7*. Hd. (44) £577696 14*. lO^d. 
(45) 202 tons 18 cwts. 2 qrs. 20 lbs. (46) 53 yds. 1 ft. 2 in. (47) 
£80898 10* 9id. (48) £557862 12*. 6^^;. (49) £480259 12*. 6|<f. 
(50) £319251 7*. 7ld, (51) £310205 6*. lO^d, (52) 18 mis. 6 fur. 
38 pis. 4 yds. (53) 10 mis. 6 fur. 38 pis. 4 yds. 5 in. 

XII. 
(1) £175 17<. lid. (2) £201 7». 9^^. (3) £271 18*. 9d. (4) £566 
19*. lOJrf. (5) £336 9*. 7d, (6) £508 2*. lO^d, (7) £17059 11*. . 
£19169 9sj, lOid. (8) £28343 19*.; £29524 18*. Hid. (9) £46079 5*. 4<;.' 
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£51839 38. 6d. (10) £64695 Us. 3d.; £69008 128. (11) £51315 
178. 6d.; £51773 16s. Ijd. (12) £42830 198. 6d.; £46724 148. (13) 
£39225 198. 11^.: 42068 98. 2id. (14) £32004 16s. Ifd.; £33015 98. 
S^d. (15) £49454 5s. 9id.; £53786 Is. 0^. (16) £30324 4s. Ijd.; 
£48985 58. l^d. (17) 2930 ac. 3 rds. 10 pis. (18) 12212 ao. 8 pis. 
(19) 2188 cwts. 1 qr. 16 lbs. (20) 12021 cwts. 3 qrs. 27 lbs. (21) 
14800 yds. 1 qr. 2 nla. (22) 27909 yds. 2 qrs. 1 nl. (23) £2602 14s. 
7d. .'24) 447 tons 3 ciet. 2 qrs. 16 lbs. 13 oz. 15 drs. (25) £7^7 Os. 
4id.; £447 2s. 6d. (26) £587 lOs. 4id.; £2859 16s. IJd. (27; £o64 
5s. 9d.; £1758 5s. 2d. (28) £1409 3s. 6d.; £3588 188. 2id. (29) 
£46935 18s. ll^d.; £10631 6s. (30) £4139 3s. 8^d.; £32214 08. 6d. 
(31) £5371 8s. 9d.; £8702 17s. l^d. (32) £17268 7s. O^d.; £7073 
9s. 2jd. (33) £37483 15s. 5d.; £11097 8s. ^^.. (34) £37746 13s. 7d.; 
£18705 138. 8id. (35) £60589 18s. Ojd.; £161804 7s. e^d. (36) 
£100376 19s. Ojd.; £11699 Os. 6d. (37) £1046104 lOs. Ojd.; £174792 
189. 5^. (38) £4363 16s.; £6354 Is. 6d. (39) £20030 2s. 8^d.: 
£41562 68 Ud. (40) £37686 4s. Ijd.; £17580 10s. 8 Jd. (41) £58593 
7s. l^d.; £15255 3s. 9d. 

xin. 

(1) £13 19s. 2d. (2) £11 16s. 4jd. (3) £12 128. 9Jd. (4) £13 18s, 
lJI. (5) £11 Us. lOjd. (6) £12 18s. 6}d. (7) £142 9s. 6id.; £11C 
6s. Ojd.4-6jd.* (8) £112 Os. 8jd.; £99 lis. 8Jd.-f Is. ^d. (9) £21 
18s. lOjd.; £18 68. 8jd. (10) £10 Us. 9d.+8id. ; £17 6s. 6|d.4-6|tL 
(11) £34 188. 3id. + 7jd.; £29 78. lOd. (12) £22 lis. llfl. 
(13) 76 cwt8. 6 lbs. 7 oz. 7 drs. + 3 oz. 8 drs. (14) 43 cwts. 
3 qrs. 17 lbs. 10 oz. 10 drs. + 8 oz. 4 drs. (15) 1 cwt 2 qrs. 
26 lbs. 2 oz. 3 dr8.-f 7 drs. (16) 3 acres, 1 rd. 14 pis. (17) 7 acrej 

3 roods 29 pis. 28 yards 6 feet +2 feet 72 inches. (18) 495 
(19) 1100. (20) 1465. (21) 1195. (22) 1175 + 7 lbs. (23) 955. 
(24) £71 VoH, lid. + Is. md. (25) £2 6s. 6id. + 15s. (20) 
£17 lis. lOJd. + 10s. 6d. (27) £6 lis. 9id. + £1 15s. (28) 
£1 38. 8id. + 6d. (29) 48. S^d. ^- 2id. (30) £10845 13s, 1<L 
(31) £981 68. 4d. (32) £20270 4s. Ud. (33) £103899 Os. 3d. (34) 
£409 8s. lid. (35) £239 98. 9d. (36) £148805 3s. Id. (37) 
37200 lis. 3id. (38) £3246 Os. 7d. ; £811 128. 4|. (39) 
£79695 198. 1 If d. (40) £39 1 Is. 9id. (41) £39 1 Is. 9id. 

(42^ 7094. (43) 1197. (44) 4s. 9id. (45) 17 cwts. 2 qrs. 12 lbs. 
(46) £8269 6s. 4id. (47) £6206 13s. 8i-d. (48) 234507 grs. : 
40 lbs. 8 oz. 13 dwts. 15 grs. (49) 144 sq. mis. : 92160 acrs. 
(50) £2959 28. Id. : £32463 19s. 2d. (51) 1680 h. crDSL 400 h. 
guina. (62) 6id. (63) 616168 pints. (54) £4 7s. 3id. (65) 

• HeifiBiudor. 
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2760qts.6biifl. Spks. (66) 71874 in. (67) 93168 gw. (58)9842796 
M. in. (69) 131 Ibfl. 7 oz. 18 dwts. 20 grs. (60) 6377200 oz. (61) 
no tons 2 owt. 3 qrs. 20 lbs. 4 oz. (62) 639 qrs. 4 bus. 2 pks. 2 qts. 
Ipint. (63) £21 12s. 8icL (64) 12707 ft. (65) 203 acs. 2 rds. 13 pis. 
10 yds. 7ft. 108 in. (66) 168 lbs. 11 oz. 17 dwts. 8 grs. (67) 612mls. 

4 fur. 33 pis. 2 yds. 1 ft. 8 in. (68) 62867296 in. (69) 18661 qrs. 
7 bus. 1 pk. 1 gaU. 1 qrt. 1 pint. (70) 2 ac. 3 rds. 2 pis. 18 yds. 8 ft. 
72 in. (71) 6 wks. 10 hrs. 12' 32". (72) £96 8s. 7Jd. (73) 633 tons 

5 cwt. (74) £64 15s. (76) 203 mis. 6 fur. 15 pis. 2 ft. 6 in. 
(76) 1 ton 2 cwt. 2 qrs. 18 lbs. 15 ozs. (77) 59 ac. 1 rd. 7 yds. 
1 ft. 57 in. (78) 3297 pints. (79) 7s. 9Jd; £43 Os. Ufd. (80) O^d. 
(81) 3 ac. 1 rd. 2 pis. (82) 192. (83) £1906 16s. (84) 92 tons 
18owts.lqr.21bs.6oz. (85) 128; 4 in. (86) 725. (87) £1 18s. 4d. 
(88) £9 48. lOid. (89) 3s. lid. (90) £1449. (91) 168 o. y. 16 ft 
1247 in. (92) 134 tons 17 cwts. 3 qrs. 27 lbs. 8 oz. 7 drs. (93) 
224003877". (94) £5062 lOs. (95) 5d. (96) 4744 mis. 4 fur. 30 pis. 
2ydB. (97) 2722. (98) £88 Is. 2 J d. (99) £658 12s. (100) 18} mis. 

xrv. 

(I) £753 2s. :£Q2 lOa. 2a.: (2) £15 Gs. S^d. : £4 8a. HO. 
(3) lid. (4) £986 Os. Ojd. : £51 ITs. lUd. (5) £52 6s. lOJd., 
£47 13s. U. (6) £5 lOs. 3d. (7) 1 qr. 05 lbs. 8 oz. (8 
3 yra. 30 wks. (9) £56 16s. 5id. (10) 13 ac. 3 rds. 24 pis 
(11) 7 cwts. 3 qrs. 26 lbs. (12) £17 128. 104d. (13) 146^ 
dollars. (14) 5 tons 9 cwts. 3 qrs. 23 lbs. 7 oz. 6 drs. t- 3 oz. * 
(15) £110 5s. (16) £300. (17) 20 shirts. (18) 25 sts. 2 lbs. 8 oz. 
(19) 600 dollars. (20) 49 yds. 3 qrs. 2 nls. ('21) £8 1.3s. 4. (22) 
£175 153. 8id. ; £125 3s. 2id. (23) £5372 4g. 7id. (24) 3136.32l)0J 
Fq. inches. (25) 570240 inches. (26) 41847 farthings. (27) 662832 oz. 
(28) £25 5s. lid. (29) £58 15s. (30) £257 Os. 4id. (31) 22446U 
feet. (32) 18 lbs. 2 oz. 18 dwts. 3 grs. (33) 93 tuns 2 hhds. 17 gals 
3 qrts. If pt. (34) £5506 5s. ; £4958 15s. (35) 2 miles an hour. 
(36) £1 7s. (37) 48. 74d. British money. (38) £1 13a. lid. 
(39) 107224JL times. (40) 3 cub. yds. 20 ft. 1455 in. (41) 179685 
sq. feet. (42) 2 mis. 5 fur. 39 pis. 1 yd. 4 in. (43) 39 lbs. 8 ozs. 
17 dwts. 20 grs. (44) 278172 inches. (45) 9 tons 2 cwts. 2 qrs. 
26 lbs. 15 oz. (46) 4221 feet. (47) 16 hrs. 20 mins. 18 sees. (48) 
514752 ozs. (49) 59 mis. 5 furs. 34 pis. 1 ft. 9 in. (50) 229168 ozs. 
(61) i hour. (52) 27 mis. 1 fur. 15 pis. 5 yds. 3 in. (53) 3 yds. 1 ft. 
(54) 3510U feet. (55) 592 sq. yds. 4 ft. 106 in. (56) 192669 feet. 
(57) 1820752 dre. (58) 85931 grs. (59) 27 cwts. 1 qr. 23 lbs. 
7 ozs. (60) 615187 cubic inches. (61) 49602 feet. r62) 37} lbs. 
(63) 29 mis. 1 fur. 11 pis. 2 yds. 2 ft. 4 in. (64) 17526. (65) 
266450 grs. (66) 632592 oz. (67) 8 mis. 3 fur. 32 pis. 3 yds. 2 in. 
(GS) 1028 tons 1 cwt. 3 lbs. 11 oz. (69) 115 tonsl7cwts. 2 qrs. 61bt. 
(70) 2 wks. 6 days 5 hrs. 52 m. 14 neos. (71) 18561 qrs. 7 hu% 
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1 pk. I gal. 1 qrt. 1 pt. (72) 2 ac. 3 rds. 2 pis. 18 yds. 8 ft. 72 in. 
(73) 83668686^ sq. feet. (74) £15 17s. 3d. (75) £147 Os. 5id. (76) 
£5062 10s. (77) 80 ozs. 12 dwts. 12 grs. (78) 1715 yards; 
£380 38. 2d. (79) 798765439 drs.; £4992283 198. lOR (80) 1920. 
(81) £4 78. 6d. ; 71d. (82) 701 lbs. 6 ozs. 6 dwts. 5 grs. (83) 
45724 persoDS. (84) £72 13s. lO^d. (85) 34940585 sq. in. (86) 
74907 and 92 rem. (87) £7562 188. 4d. (88) £8 12s. 8Jd. (89) 
£3 10s. Hid. gain. (90) £8 138. Md. ; £92 19s. 2d. (91) A. £350; 
B. £450 ; C. £720. (92) 17 tons 14 cwts. 3 qrs. 21 lbs. 2 ozs. 
(93) £232 15s. 3H (94)484. (95) £4724 6s. lid. (96)791083425 
sees. (97) £296 lis. lljd. (98) 99. (99) £2 178. lid. (100) 
white hats ; Is. 6d. (101)4° 24' 6". (102) 13267583 times. (103) 
£762 16s. 8d. (104) 6632 acres 1 rd. 1 pi. 6 yds. 4 ft. 140 in. ; 
206 ac. 1 rd. 16 pis. 7 yds. 8 ft. 30i in. (105) 28800 times; 5 hrs. 
181 m. (106) 330; £309 14s. 4\d. (107) 44 mis. 960 yds. (108) 
£2 58. (109) £106 16s. 9d. (110) 1° 55' 23" ; 23° 21' lOJ". (Ill) 
£4 14s.l0}d. (112) 20942352 sq.ft. (113) 10945 mis. 7 fur. 37 pis. 
(114) 765 ac. 3 rds. 9 poles. (115) 48. 3d. (116) A. £39 78. 7id.; 
B. £65 128. 8id. ; C. £105 Os. 4d. ; D. £118 28. 104d. (117) 4 yrs. 
45 days 15 hrs. 45 m. (118) £42 8s. ; £7 28. (119) 95 lbs. 1 oz. 

2 dwts. 22 grs. (120) £998 18s. 75d. (121) 26} g^. (122) 33. 
(123) 2s. 3d. (124) 188. 4d. (125) 209 boys. (126) £2 18s. 4d. 
(127) 1 bnshel. (128) £3 10s. (129) 60 mUes. (130) 29 lbs. 6 oz. 
(131) 77 Bhares.(132) £1 17s. (133) 1 hr. 40 min. (134) 226 ac. 

3 rds. 20 pis. (135) 16 lbs. 14 ozs. (136) £3 lis. 8d. ; £10 15s. ; 
£1 15s. lOd. (137) 23850 gross. (138) £13 lis. llfd. (139) 4d. 
(140) Loss £30 38. 5id. 

XV. 

(l)7|:4f:l«. (2) 54« : 212^ : 72^. (3) 14^ : 103^ : llli|. 

(4) n : 21* : 13}f . (5) V : V : ^. (6) ^44^ : W : V- (7> 

W. (8) *F : W : MiS*. (9) W : W W- (10) 

io|A ! ij|± . 4JP. (11)22:39. (12)9:4. (13)5:4:^.' (14) 

6:19. (15)12:8. (16)14:8. (17) ^.^b: A- (18) tJ^ : i : 
iV (19)A:*.-f (20)i:*:ii. (21) «. (22) f (23) -H||. 
(24) M lo^^ao %K (25) w-aj^^uum. (26) ^a-ajL^jyu-MP. (27^ 
qMff . o^y^^7^» , ? i Aifi, (28) ^o«^gg>S" .»*' > (29) i : H : ^j. 
(30)ii:^:iJ. (31)i:i:|. (32) j : J : *. (33) 1:^' 
A : «. (34) f (35) ^. (36) {^ (37) 95. 

XVI. 
(1) i;24. (2) 2;2tV. (3) P.^. (4) 1^- (5) Iff (6) IfJ. 

^ (7) mii- W Hh (9) Hh (10) h\. (11) 2^y,. 




(12)4 

12A- 

lOJ. 

"A- 

7.. V 

m* 

3Sft. 
2ii h 

>h- ( 
(16)3 

4Wl 



A- (13) W; Hi- (HJOVA; 24M- (i5) 
i6)2J«i<*«- (i')i»Mii»A- (ism*! 

13*1,; "A- (ZOJStWMHA!!- (2i)5lii 
i-AillSitt- (23) 8J,; 44}}. (24) mj ; 
£140 128. 2id. (1!6)£258 6b. 6d. (27) £317 

») mi: m- (28) 85H; 8^. (30) wsm- 

(32) 36iM. 

XVII. 

(2) ♦ ; A ; J- (3) i«i- (<) A- (») 2A ; Hi : 
4A,i 2A; 2K. (7)AVi 17M; iHf (») 
'«• (9)2H! Hi SH. (io)33A; «; isjf 

.ft; 2^. (12) St; !?«; 26f}. (13) 121; 4,^1 
mj 21Ail 16A- (15)42Hti 47A; 99,1,. 
i 1I«! A- (") 2rti 12Hi J. (18) 21A 

^. (19) Ai nam- 



(i)»; 123HJ; 
isji; Hi 7J 

m«ri2i I 

(11) 99^. (l: 

(16)91. (17) 
f21) 8s. 7d. (: 



jiTf.- (3)Ml+ii 18. (4) 
26i; 8f (6)5fji HA; 18. 

lAi A- (9)443A. (10)84. 
3)30. C14)40H. (15)96A. 

(19) 2s. lid. (20) £3 12s 2d. 



m a-i- (!) H ■ I* (3) Iti ■ IH- (•) " ="• *AJ- l'> 
£21 8a. Md. (C) 23 owts. 1 qr. 2^ lbs. (7) 5 so. 1 rd. 17 pis. 
15 jdl lit 18 to. l8)lS:«il3i. (9) A ■ 1* ^ 3!!- (10) A. 
(U)A. TO*. (18) 3». (14) If (15) «. 116) ». (17)AV. 
,H) ». (IS) W.- (M) W i • ' «■ ,1") 'H! ; "*. ' ffe 

(30) A%- (ai)16..W. (32) fii inches. 



(1) ■096. (2) <l3ft (3) 12 068. (4) -609. (6) 6006. (6) 29009. 
(7) 47-4. (8) 69607064. (9) 120 014019. (10) 560494 (II) 
6006006. (12) 17-017017. 



(1) 228-7316. (2) 900-1893. (3) 6297-6654. <4) 7917-4278. 

(6) S317-6198. (9) 1679-1064. (7) 192-90197. (8) 4716-42729. 

(9) 189-69604. (10) 10798-723. (U) 37636-8409, 
(12) 1398-2468773. 
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XXII. 

(1) 7715-0256. (2) 40 99935. (3) 462-823399. (4) -2477833. 

(5) 6339-542968, (6) 1012-561. (7) 105-3574. (8) 630*39Ioo. 
(9) 1833-8046. (10) 1926-875. (11) 307*815608. (12) 366*74021. 

XXIII. 

(1) 610-3; 375-54564. (2) 146-4561; 341-508486. (3) -0037777; 
1-69194. (4) -37368892; 2460168. (5) 2-691066; 11961*232; 
636-83564. (6) -035594; -7625; -07392. (7) -2760494; 

5424-8324832. (8) -01977048; 32-5819809; '3154032. (9) 30*864; 
197*554; 1-127. (10) 516-4166; '0354. 

XXIV. 

(1) 12-96. (2) 7-8125. (3) 185000. (4) 12*932... (6) '0*^1.. 
(G) 7 tons 18 cwte. 3 qrs. 10 lbs. 8 oz. 7*168 drs. (7) £160 14s. 5id.* 
(8)24106-25. (9)3-271... (10) -15. (11) 66-993... (12) 686*769... 
(13) -09672. (14) 74*782... (15) 12054-054. (16) 40000. 
(17) 399016*148. (18) -6686... (19)60. (20) 32-94155-2511, 
(21) -013 : -0013 : 130. (22) *01026... (23) 1230*769... (24) ^. 

(25) :,^. (26) 2^iy : ^5^53. (27) 23^?^ : ^^y^ (28) '5 : *2 : 
-875; -8; -76. (29) -4375 : -44 : -40625 : -734375, : -1552. (30) 
*790625£ : -8875': -03125 : -94375. (31) 40625JS -4697916. 
•210416 : -0675. (32) -083 : -25 : -5208§ : -125. (33) : -148809523 : 
2936507. (34) -615625 : -396875 : -00625. (35) -615625 : -5625 : 
•21875 : -296875. (36) -09375. (37) -0588235294117647 (38) 
-078125 : -2142857. (39) -084 : -000086805 (40) •875£ : •68125£. 
(41) •840625£ : •975£. (42) -890625£ : •396875£. (43) -54375£ : 
•21875£. (44) 158. : 4-536d. : 5-o8d. (45) 23 hra. 25 mins. 26-4 sees. 
(46) , 4s. 2-72d. (47) 3 rd^. 7 pis. 9 yds, 8 ft. 42-912 in. (48) 
13s. Ifd. :i9s. ejd. (49) £5 10s. 6d. (50) £1 Gs. ll-C5Cd 
(61) 158. (62) 58. (53) 14s. 7id. (64) 6d. (56) 5id. 

XXV. 

(I) i « I (2) A : *. (3) A : «. (4) ^2, : ^^. (5) U : |. (6) 
■ft : H- (7) H : ^. (8) ftV : A- 0) -100956 ; -0222. 

XXV(a). 

(1) 41. (2) -0325201. (3) ^. (4) £667 13s. IO^Vt^. : '621385732. 
(5) mmh (6) -03. (7) 5. (8) 1 : 1. (9) 2-5934S. (io) S3.*^^^\'f^,\\. 

(II) -63633. (12) l:7i. (^3) tIt- (14) £38 12s. G^d. (15) 

2024mim' (i6)2H«. (17)*. (i8)Tif5T. mmn- m 

«»V.¥r. (21)(a)13AV. (6) £28 7fl. 

• ACCWrttely 6M8978102li 
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XXVI. 

(1)12-2742. (2)7-3475. (3) ^V^. (4) -OiU 1652.4. (5) -Ci. (6) 

10 : -276 is nearer by -OOOOi. (7) £3 18s. Id. (8) £6 18s. ^^d. 

(9) £265 68. O-QGd. ; 9 lbs. 12 oz. 480768 drs. ; 98. 4d. (10) 2^; 

8|§. (11) 14-49 : £1738 168. (12) -3215. (13) -846165 ; -26027397 ; 

•378 ; •372093023265813953488. (14) £3465. (16) f$f. (16) 9fd. 

(17) ^m. (18) f (19) 9162-45702; -297986; 2*97986; 29-7986. 

(20) ^y^j. (21) ''l. (22) 178. 8d. (23) £26 48. 8jd. (24) ^a^. 

(25) 13400 : -00134. (26) ^09376. (27) 3 qrs. 10 lbs. 14-3616 oz. 

(28)1433-43717. (29)21^. (30)9s.lid. (31)30. (32) £4 2s. Iffd. 

(33) •0i26984. (34) -0190752. (35) -015626. (36) -10416. (37) y^^^V 

(88) -3854l6£. (39) 8-14968d. (40) f (41)14-79816. (42) Jf f|. 

(4.3) £192 83. Id. (44) -0083. (45; Is. Gd. (46) 1375-00000125. 

(47) 2s. 7id. (48) 17888^1?. (49) £2 17s. 6i|-?d. (50) 

•005634765625. 

XXVII. 

(1) £2 12s. lOid. (2) £2 4s. (3) £33 Ss. 3d. (4) £93 2s. Oid. 
(5) £36 14s. 3d. (6) £5378 19s. lOH- (7) £1544 3s. lOJd. (8) 
£738 133. (9)£17289 0s. 6|d. (10) £9643 6s. Of d. (11) £1912 148. 
(12) £179 i7s. lOfd. (13) £258 17s. Id. (14) £367 3s. lOJd; 
(15) £1060 6s. 7id. (16) £625 19s. O^d. (17) £184 14s. 8d. 

(18) £67 8s. 6d. (19) £742 5s. 5d. (20) £34596 9s. 8dd. (21) 
£91949 Is. lOiid. (22) £78 6s. (23) £34 98.94d. (24) £1030 3s. 9d. 

(25) £31907 93. lid. (26) £10757 19s. 9d. (27) £669 2s. 9id, 
(28) £49 14s. lid. (29; £44 Is. llfid. (30) £100 15s. 7ld. 
(31) £60 123. 3/ed. (32) £311 88. (33) £87 Os. 71d. (34| 
£83 6s. 6id. (35) £10 28. 04d. (36) £909 9s. 3d. (37) 
£•25557 18s. Ud. (38) £641 He. 4id. (39) £3282 2s. 8id. (4()r, 
£99 18s." (41) £1381 Ks. Ojd. (42)£664 0s.7id. (43) £1073 Us. llfd. 
(44) £50 2s. 3d. (45) 18cwt8. 41^, lbs. (46) 128 cwts. 1 qr. 10 >j 
lbs. (47) £12 15s. (48) 140 yds. (49) £4502 la. 9i. (50) £2 Ss. 
(51) ISs. 

XXVIII. 

(1) £2^23 lis. 3d. (2) £1912 14s. (3) £10299 Ib. 8d. (4) 
£138 14s. 4d. (5) £1204 17s. 6d. (6) £2970 168. 8d. (7) 
£1823 183. 8d. (8) £1727 48. 6id. (9) £245 Ss. 6d. (10) 
£37 16s. 3d. (11) £210 198. 5^^d, (12) £417 3s. 9d. (13) 
£55 19s. 2id. (14) £1581 19s. O^d. (15) £63 6s. 6}. (16) 
£158 10s. 6d. (17) £190 9s. IJd. (18) £966 19s. TJd. 

(19) £411 178. lOd. (20) £20618 Us. 2d. (21) £91942 178. e^^d. 
(22) £9671 168. O^^d. (23) £377 Os. 6^^. (24) £1376 138. 4iid. 

(26) £82 08. 7Jd. (26) £327 Hs. 6|fd. (27^i £9 68. 8d. ('28) 
£7 48. 4i|d. (29) i:360 128. 6d. (30) £419 38. 4id. LI w. - 30 days). 
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(31) £2238 16s. did. (32) £25 ds. Qfd. (33) £10 18s. 2fd. (34 
£51 Is. 8Jd. (36) £241 10s. (36) £2210 128. 3jd. (37) £431 13^ 
7id. (38) £269 17s. 8-9d. (39) £910 148.3Jd. (40) £93 14b.^ 
(41) £370703 28. 6d. (42) £2025 Os. Hid. (43) £1073 lis. life 
(44) £11586 28. 7id. (45) £24 158. IfJ. (46) £2210 128. Sfl 
(47) £227 148. (>8) £897 Os. Hid. (49) £4724 68. IJd. (oi 
£343 128. 4}d. (51) £670 8s.5|d. (52) £36 lOs. 21d. (53) £15: 
lOs. 9d. (54) £21 68. OJd. (55) £189 198. 6J}<i. (56) £3933 28. ed 
(57) £6804 lOs. OJd, (68) £77 lOs. l^d. 

XXVIII («). 

(I) 11 yds. 1 ft. 7i in. (2) 3 sq.yds. 5 ft. 90 in. (3) 2 o.ft. 1457iE 
(4) Ssq. yds. 4ft. 96 in. (5) 24ft.l0iA. (6) 282o. ft. 89I-023624in 
(7) 10124JJ sq. in. (8) 9 ft. 2' 7" 2'" 5"". (9) 277 sq. yda. 7 ft. 11 in 
(10) 1 ft. 9i in. (11) 15 in. (12) 13^^ sq. ft. (13) 287482666666( 
yds. 18 0. ft.; 736 feet. (14) 7^ feet. 

XXDC. 

(1) 450 ac. (2) 1 wk. 1 day 9 hrs. 36'. (3) £133 6b, 8d. (4) 40 
men. (5) 46 days. (6) 13^ weeks. (7) 10 hrs, (8) £16 I8< 
ll-^yW^. (9) 165 days. . (10) £7 78. 6^^ (11) £11 158. 9d 



men. (5) 46 days. (6) 13^ weeks. (7) 10 hrs. (8) £16 18* 

^f^^^' (9) 166 days. ; ; / 

28. 6|d. (12) 11^ hrs. (13) £496 Us. 3|d. (14) £30400. (15) 3a> 



1 rd. 7 pis. 88 yds. (16) £5583 68. 8d. (17) £2380 lOs. (18) £i 
14s. 3d. (19) £100 98. 4}ffd. (20) £423 188. Gd. (21) £137 2^ 
lOyJUyd. (22) £12 lis. lO^ftd. (23) 21 cwts. 3 qrs. 21 Ibf. 
(24) £57 6s. 8|d. (26) £12 2b. 8d. (26) 36 cows. (27) 77 owti 
1 qr. 22^9 lbs. (28) £66 10s. (29) 460 ac. 3 rds. 24 pis. (30) 82; 
yds. (31) £189 14s. lid. (32) £83 lis. 3d. (33) 6 cwts. 2 qn. 
14 lbs. (34) £31 6b. 94d. (35) £3 lOs. (36) £75. (37) £90 
(38) 10'43i8d. (39). Is. 8d. (40) £1 88. 9d. ; £1 3s. ; 58. 9i 
(41) £19 9s. 2d. ; £26 188. 10|d.; £32 88. 7fd. (42) £144 and £12$. 
(43) £11 Ob. lOd.; £8 168. 8d. (44) 10|f hrs. (46) 36 men. 

XXX. 

(1) £2 5s. 8^. (2) 126 acres 1 rd. 5f pis. (3) £6. (4) £239 168. 44d. 
(5) 16 days. (6) 2340 lbs. (7) £100. (8) 10 hrs. (9) 6440 men. 
(10) 13i days. (11) 30 days. (12) 36{ lbs. 

XXXI. 




men. (13) 18 cUiys. (14) 3 lbs. 4i oz. (16) 68. (16) £76 
(17) 46f$ sovB. (18) 68. (19) 6000 pages. (20) £4000. (21) £3 
(22) £18 188. (23) £14 38. 4d. (24) £8 Ids. (26) 2894 frs. 3 c. 
(26) 11 cwts. 1 qr. (27) £1736 48. 7id. (28) £602 Os. lljd. 
(29) 7i days. (30) 64 yards. (31) £2 10s. lO^d. (32) £2881 16s. 
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8d. (33) £3848 128. ll^d. (34) £2143 8s. 10|d. (35) £25 58. 9|d. 
(36) 6440 men. (37)73^. (38)12-627. (39) 187 lbs. (40) ojd. 
(41) £242 98. 4;d. (42) £3. (43) 16 days. (44) 2 cwts. 3 qrs. 
14 lbs. (45) 4 oz. 13} drs. (46) £75 5s. 6^^ (47) 28. 24$2ld. 
(48) £7. (49)58^. (50) £27 88. 6fd. (51) £2417. (52) 9044 lbs. 
6 oz. 7 dwts. 4tV grs. (53) £42 98. 4f|d. (54) £174 128. (55) ^Jd. 
(56) £27 Os. 2^f^. (57) £28 Us. 6fd. (58) £1849 Us. 6d. 
(59) 12}lirs. (60) 132 men. 

XXXII. 

(1) 981f th. (2) £11 68. (3) 14^ marks for £1. (4) 135 lines. 
(5) £14 48. 6ffl. (6) 26-2 francs. (7) 30 gals. (8) 7 dozen. 
(9) 6^ lbs. 

XXXIIL 

(1) £600. (2) A, £60 ; B, £72 ; C, £78. (3) A, £13 4s., B, £19 16s., 
G, £26 8s., D, £21 98. 

XXXIV. 

(1) £65 19s. 6d. (2) £289 58. 7|d. (3) £75 68. 8d. (4) £36 18s. Id. . 
(5) £687 28. 10^. (6) £304 13s. 9d. (7) £307 78. 3^d. (8) 
£7 14s. 1{^. (9) £38 14s. ll^^d. (10) £438 Ss. 0*165d. (11) 
£17 Us. 4yVK«l- (12) 3 per cent. (13) 4:^ per cent. (14) 4 per 
cent. (15) 4| per cent. (16) 8 years. (17) 4 years 6 montiis. 
(18) £42 58. lOd. (19) £1411 9s. 2d. (20) £277 7s. 6-3d. (21) 
£173 28. 9d. (22) £1604 5s. (23) £34 178. 5}cl. (24) 2J per cent. 
(26) £214 7s. 1^. (26) 2|ffJ§. (27) £95 12s. Id. (28) 3 years. 
(29) £195 Is. lOjd. (30) ^percent. 

XXXV. 

(1) £13 10s ; £730. (2) 13s. 54Jfd. (3) 16s. 8d. (4) £500.* (6) 
£2360. (6) £43 158. Ud. (7) £21 lOs. 14^. (8) £173 l7s. 5^d. 
(9) £260 16s. 2^^. (10) £424 68. lO^^d. (11) £315. (12) 
£32. (13) 183 days ; 7483 : 7300. 

XXXVI. 

(1) £390. (2) £29 14s. 8|§d. (3) £57 Us. 7id. (4) £5 12s. 6d. 
(5) £4 178. 8id. (6) £20 10s. 6d. (7) £57 ISs. 3id. (3) 
£4736 16s. lO^d. (9) £1900. (10) £52 78. 9d. (U) £76 3s. 2-65d. 

XXXVII. 

(I) £581 3s. 9fd. (2) 7-^ months. (3) 8^ months. (4) 4^ months. 
(5) 12| months, 

xxxvni. 

(1) £8950. (2) £7200. (3) £6400. (4) 99 shares. 
(5) 160 shares. (6) £1611 16s. 3d. (7) £1111 IOr 
(8) £1168 68. 3d. (9) £16873 17s. 6d. (10) £5223 2s. 6d. 



* The ezplanatioii in such answers, for obyions reasons, is omitted. 
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(II) £106 10s. (12) £97 lOs. (13) £160 68. 8d. (14) «197 lOa 
(15) £98 2s. 6d. (16) 3*; £4 8s. lOjcL (17) £3 19s. 6^4. : £4 3a. 4d.* 
(18) £4 148. 8^M' (19) ^4. (20) £600 16s. 8f^d. (21) 
Increase of £8 8s. 9f d. (22) £587 15s. liid. (23) £75. (24) 
60 per cent. (25) Decreased £34 7s. 6d. (26) Increase of 
£5 18s. 4d. (27) Increased £16 6s. 2^d. (28) ;e2496a 
(29) £26 13s. 4d. (30) Increase of £115 4s. (31) £124 4s 3f»d 
(32)4J*«. (33) 2|^. (34) £15 2s. lOd. nearly. (35) £170 lOs. 5d. 
(36) £40000 : £450000. (37) £413135 lis. lOfJd. (38) £59 Si'^^- 
(39) Decrease £446 38. Of|d. (40) £100. (41) (Capital iBIooouou : 
Beceipts £100000. (42) 821 : 1195: 189 : 190. 



XXXIX. 

'^l^^l'n^f'^'^T'^' (2) 68. 6/^d. (3) 154 percent. (4)£ir,6lo, 
(0) £75 .-loss £24 (6) 19s. 8d. (7) £65 9s 111 q 

t^'lt an 1? Z' ""^IW ^"- ''''-' ^'^'^^^^ a2 

OS. dd. (11) lOs. 6d. and £8 5s. 4Altd n2\ x'la ik 
cent gain. (13) U l,d. iU) ^it^.' ^.'^al^^l 

3 0] ^^ 



XL. 

"L\^;,^- ^^^ **• ('> ^541. (4) £58 U. 4d. (5) 2531.r4s 
(6) 63^. (7) 40-6. (8) 12 per cent. (9) 18s 9.. m, 
£250 5s9fd. (IDlO^d. (12)120000 (13) |-il^896477 ^ 
(14) £2.07 108. (15) 1420-479... : 4326-61M... 'sSSSj 
(16) 12-403 : 37-779... ; 49 816... (17) 71f. (18) 1000. 



XLL 



(1) 10(548 : 900. (2) -00000256 : 12-25. (3) 4'>998ir.0- 

im2l. (7) 2-370 : „«^ : 6-10->637. (8) «J : x«4 . *'»! rm 
2-080419753 : 9||J. (10) a20HHJH. ' ^ ^ 



1. 


7093. 


3. 


8767. 


5. 


2-924. 


7. 


23. 


9. 


79. 


11. 


6'lr6 : 1-848. 


13. 


4i. 



1. 


165. 


3. 


64. 


6. 


i- 


7. 


99. 


9. 


193V\r. 


11, 


6460. 


13. 


40-48i. 
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XLII. 



1. 63-48. 2. 637-4. 

3. 16^. 4. 2A:-0169. 

5. 64:-12:-l 6. 22^:49-07. 

7. 7047 : 19-46. »• 2-6463 : 6-483. 

9L 11.37-4023 : -7. 



XLIIL 



2. 


97-09. 


4. 


17f. 


6. 


612. 


8. 


611. 


10. 


1061. 


12. 


66f square ft. £4 ie«. 3fl. 


14. 


Wff- 



XLIV. 



2. 6. 

4. |. 

6. 172-5. 

8. 286714. 

10. 46^. 

12. 1024. 

14. 1. 



XLV. 

1. ie270 2». 5*307456<i. 9. £668 lOt. 6'8fiSd 

3. 16334 5s. 3-4125<i. 4. £9091 16«. 1*7 83075d 

S. £5264 4s, 215625^ 6. £10653 17«. 10 07889lf« 

7. £1229 9«. 4'6875d: 8. £138 15«. 8-0832d 

9. £562 16«. 6-774912J. . 10. £525 12i. 7-884375i. 

11. £333 6«. Sd. 12. £1001 5«. 

18. £204 0». 9*648096dL 14. £21 5«. 2-26982</. 

O 
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XLYX 

(l)28dyB.4]ir8.23min8.29seo. (2) £11158. (3) £111 7b. (4) 
£6001 38. id. (5) 28|. (6) 31.ftfifc. (7) 64H. (8) 8^- W 
105*306196. (10) 98429-98. (11) 6*1082649. (12) 0076 nearly. 

(13) 270 seoB. (14) 49 mk, 5 for. 31 pis. 2 yds, 2 ft. 5 in. (15) 
S^hn. (16) £14069 lOs. 7id. (17) £5705 168. 7d. (18) 27ii- 
(19)1(H^. (20)4. (21)^. (22)9350050219-861379. (23) 
1-005. (24) *269255. (25) 6*25875. (26) 084. (27) 941860 
oabio IB. (28) £3682 lOs. (29) £2516 17b. 6d. (80) 12^ 
yean. (31) 1132^- i^^^ ^^ti* (33) 48. (34) 4^. (35) 
504780*97308097. (36) 8*997997. (37) *4727103. (38) *00029. 
(39) 1-8K. 

XLVIL 

(1) 695 lbs. 4 oa. 3 dwts. 9 gra. (2) Is. lO^d. (3) £8 14s. 2d. (4) 
£2502s.6d. (5)«. (6) IH- (7)^. (8) yirr. (9)407*755812. 
(10) 33-934899. (11) 160504*9226. (12) *1144. (13) £16 Os. 6d. 

(14) 71 mis. 4 fur. 14 pis. 5 yds. 1 ft. 2 in. (15) 144 ft (16) 
£26 178. 8id. (17) £11 188. 6d. a8) 16H}. (19) IH- (20) 
Jif/g. (21)6. (22)8004*709485. (23)11*57294. 1 24) 1460* 1544a 
(25) 102-204 (26) '0027. (27) 77591i sq. ft. (28) 176^ aoim 
(29) £5 Is. (30)8yrs. (31) 19^. (32) 7|f . (33)1. (34)20Jiy. 
(35) 20135*2652434. (36) -005899. (37) 21*812076. (38) 
13762844-4. (39) l*43l8. 

XLVin. 

(1) 27 tons 4 owts. 2 qra. 16 lbs. (2) 1012 lbs. (3) £1467 Hs. 
2Jd. (4) £22 7s. 2d. (5) 1^. (6) 7f 0) ^h (8) 4^. (9) 
70-621588. (10)48*112. (11)256*5148683. (12) 6676. . (13) 
35164-8 grains. (14) 107183736 sq. inches. (15) 3 lbs. (16) 
£3 14b 9d. (17) £1670 8s. 5id. (18) 3*. (19) 1^. (20) « 
(21) A. (22)945-70522. (23)29*2996. (24)34 342295. (26) 
•0991 nearly. (26) £3 Is. 8d. (27) 3779 c. yds. 7 a 661 in. 
(28) 16 days. (29) £4 17s. lOJd. (30) 7 years. (31) Ift. (32) 
8A. (33) A. (34)9. (35)500*816913. (36)2206. (37)6*686216. 
(38) •0862638, &c. (39) -001041&. 

XLIX. 
117488 o». (2) £21 17s. 6d. (3) £116 4s. 3jd. ^ (4) £221 8s. 
:r,«. (6) 3VWr W 26H. (7) 36. (8) ««• C^) 1138*3679114. 
(fo) 161-3000^ (11) 222-2927084. (12)6-63. (13) -00885416. (14) 
969 m. 7 pis. 2 ft. 8 inches. (16) £86 Is. lO^d. (16) £13 19s. IW. 
(17) £3106 17b. 6d. (18)17/A. 6») 2iW. W f (21) H|i. 22 
828*422468. (23)2345-8764^ (24)1*87640928. (26) 14834*4. (26) 
16*2391. (27) 13008 grs. (28) 18j days. (29) £120 Hs. SJd. (30) * 
(31)16«V (32)1««. (33)8i (34)1W. (36) «36 -292872. W 
-1*67779. (87) -063489960244. (38) -00728. (39) -0376. 



*&' 
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L. 

(1)431700 08. C8)^^a-10d. (8) £670 lU (4) £10 5b. Ud. (5) 
16^1*. (6) 4f J. (7) ^. (8) J^. (9) 1018-8086. (10} 123-3034072. 
(11) 4-304463. (12) '1436. (13) 133*584 ft. (14) 1 lb. 12 dwts. 7 grs. 



(15) Is. lOd. (16) £36 48. 6d. (17) £1811 18s. 6cL (18) 8m. (19) 
) 2*. (21) 9^. (22) 4366-437566. (23) 14-5652781. (24) 
4873-7880. (25) 740-1^., (26) '01875. (27) 43 ao. 2 rds. 26 p. 12 y. 3ft. 



109 in. (28) 28J hrs. (29) 3s. 7Jd. (30) 9J. (31) 18^,. (32) 10f«. 
(33)24{i. (34)3^ (35)2116*646234. (36) •9987. (37) •00136596977. 
(38) 99-6317. (39) 423*84. 

LL 

(1) 7 tons S owts. 8 qn. 6 Xbai 11 on. (2) £17 08. IM. (8) £8090 
lOs. 8d. (4) £269 48. (6) 7^. (6) 6^ (7) ' 18. (8) fH. (9) 
800056901. (10)21-06. (11)3005-10652. (12) -0067. (13)2441088 
grs. (14) 10066 ft. (16) 106. (16) £602 6s. lOM. (17) £7316 168. 
2d. (18)10J^f. (19) fi. (20) If. (21) JV. (22)217-6224663. (23) 
1*9076. (24) 64-073619-2. (26) -2096. (26) 4*26. (27) 18792 grs. 
(28) 4 days. (29) £558. (80) 10. (31) 10. (32) 12^. (33) 7^- 
(3^)3^* (36)813*987803. (36)109*353. (37) 44S«300i87l9. (38) 
16-4913. (89) -0228125. 

IjII. 

(1) 180829 oz. (2) £9 48. lO^d. (3) £30613 68. 6d. (4) £109 168. 6fd. 
(5)6i«. (6)2}4. (7)142J. (8)^. (9)439-8067. (10)7-37966. 
(11) 680-33892. (12) 6-6461, &c. (13) 6s. 8|d. (14) 612 m. 4 fur. 
33 pis. 2 yds. 1 ft 3 in. (15) lOs. (16) £36 lOa. 24d. (17) £491 68. 
10|d. (18) 6f|. (19) 5if . (20) 2. (21) 13^. (22) 4266-13424. 
(23) 61*90348. (24) *0488976. (26) -00149. (26) 1-91163194. (27) 
62,857,296. (28) 1320. (29) £34 lOs. lU. (30) 3^ yrs. (81) 16^^ 
(32) 1|S. (33) T^. (34) If. (36) 876-1096. (86) 84*2807. (87) 
43 0782. (88) -04376. (39) -697i. 

LIIL 

(l)15clA7Bl5lini.2m.58 8eo8. (2) £18 198. M. (8) £902 
98. lO^Wd. (4) £702 48. 6d. (6) fM. (6) 3f (7) If (8) 
'^. (9) 420*8249. (10) 26*977. (11) 70*62626. (12) 1*401 
nearly. (18) 8 owts. 2 qn. 7 lbs. (14) 80 mis. 1 lur. 8 pis. 
1 yd. 1 ft. (16) lO/r nulw. (16) £12 17s. 4d. (17) £206 

68. l-ft46163d. (I8)l»*l- (19)13^. (20) *• (21)*- 
(22) 27308-092. (23) 8296*6. (24) *46802632. (26) 4^462. 

(26) -07876. (27) 264627 sq. ft. (28) 8* years. (29) £71 

158. (30) £408. (81) lOJJ. (32) 63A. (33) 24. (84) 73J|. 

(36) 1061-236529. (36) 84299.89191. (87) -142898. (38) 

17-648. (39) 6*962380. 
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LIV. 
(t) 126 Iba. 8 OB. 6 dwta. 12 grs. (2) 48 Iba. (3) £953 Us. 8<L (4) 
£24 108.214. (6)16f. (6) 4«. (7)39. (8)10. (9) 12988- 76693. 
(10)446-3&. (11)11961-232. (12) -0406. f 13) £2 128. 6d. (14)92 
idi 4 fur. 18 pis. 4 yds. 2 ft. 10 in. (16) 9i miles. (16) £20 13* 
(17) £3098 6s. 2d. (18) 16^. (19) 3f (20) 25. (21) ^. (22) 
61206-082. (23) 66-0121 (24) 318-906015. (26) 245-63846.. (26) 
8*626. (27) 221339i square feet. (28) 8J guineas (£9 6s. 4^4.) (29) 
£113 17s. 4H (30) 16 years 8 months. (31) 9^. (32) '3^. (33} 
142J. (34) 2V (36)2000-83672. (36)866-49886. (37)6861-90045. 
(88) -00071... (39) 091964... 

LIV.* 
(1) 40 lbs. 8 o«. 18 dwta. 11 gm. (2) £2 17*. 6i. (3) £122 3*. U 
(4) £267 6s. Zd, (6) 8H. (6) «• (7) H?- (8) 2^. (9) 
6611-14976. (10) 31-463839. (U) 9-844636. (12) 60-917. (13) 
•16963126. (14) 1686 pints. (16) Ss. 4d. (16) £30 13». 6d. (17, 
£4216 12#. 2A (18) 7A^ (19) JM- (20)6*. (21) 1 A- (22; 
212-32874. (23) 1-4419. (24) 340-8646095. (26) HI. (26) 
81-84 yda. (27) 1779426 sq. ft. (28) 10 men. (29) £21579 15*. 
(80) 2 yearo. (31) 8{4. (82) ^V (83) HfJ. (34) y§^. (35) 
3635-62 minutes. (36) 1256 64 yards, (37) -000009588. (38) 
•072. (89) 699-84 cubio inches. 

LV. 

(l)nAV Wl?*- W13J. (4)8^.(6)899-24467. (6)701-1381. 
(7)8-58^07. (8)48-296. (9)009375. (10)7^. (11)^- 02) 
112. (13)t1iV (14)48-416. (16) 2oz8. 6dwts. 4-32grs. (16)26638694. 
(17) •00329376. (18)66-30172. (19)186680. (20) IgaU. (21) £7207138. 
hi (22) 8 yrs. (23) 14 nUs. 7 f. 19 pis. 2 yds. 2 ft. 7 in. (24)90. (26) 
£38 168. 9d. (26) £4371 08. 7d. (27)90909; -074. (28)6336000; 
176786^ tons. (29) 120 days: one 11 hra. 46* ; the other 12 hrs. 16'. 
(dO)lHhra. 

L7I. 

(I)IIB. (2)7|M. (8)93. (4)^. (6)639-58519. (6) 
102-910604. (7) 1-6086255. (8) -455. (9) 110 d. (10) 
42256 02. (11) 43i ac. (1.2) £185 14*. 9d. (13) H^JJ^^. (14) 

^H' (Ifi) S4t- (1^) lA- (17) H d. (18) -27 pints. 
(19) -03874679. (20) 1240. (21) -0238096. (22) 40 lbs. 
80s. Tgro. (23)£3 15«. (24) £945. (25) 8|. (26) £4 
9i. Oii. (27) £17 14t. 

Lvn. 

WIWU («)♦• (3)2fi. (4) -0031746. (5)712113-92. 
(6) 15a25. (7) £4 2*. 2d. (8) 41f (9) TrrifrffiF- (10) 
7 pla.\l ft. 3-17 in. (11) 16«. Qid. (12) £81. (13) 
17 ewtil. 2 qrs. 5 lbs.; £32 Its. 4d. (14) 18} gain per 
oent (1$) 230-45. (16) A £90, B £75, £105. 



/ 

ANSWERS. 293 

LVIIL ^ 

(1) £121 10s. (2) £17 14fl. 10'89792d. (3)^606 lis. Ifjd. (4) 
3-6i42857. (5) £4836 13s. 4d. (6) go'La^Blbs. (7) 3 cwt. 2 qrs. 
23 lbs. (8) £86. / 

LIX . 

(1) £6 lie. 4td. (2) £3 4s. lid. /<^11 Us. l^d. ; £7 98. 2^d. 
(4) £28 198. l^\d. (6) £6 168. 10^\d. ; £8 188. lliffd. (6) 1200 
men. (7) 9 men. (8) 21 hrs. 16fg| m. (9) 90 men. (10) 123^ 
galls. (11) 60^f minutes past 3. (12) £13 68. 6{fd. 

LX 

(1) 26 ac. 3 rds. 3 pis. 29 yds. 2 ft. (2) 46 men. (3) 10 hrs. (4) 
10861677. (6) £4 2s. (6) 12fjd. (7) 7^fi in. (8) 7 miles. (9) 
S^f. (10) 1000. (11) 7 per cent. (12) 12J per cent. 

LXI. 

(1) 1837 ; 660. (2) ^^, (3) 403%V o^s. (4) 600 books. (6) 
£9 68. 9d. ; -36671428. (6) 10,<^d. (7) 134190. (8) 80 ozs, 
(9) 201^ minutes. (10) 10 yards 11 inches. (11) £640; and 17d. 
(12) £3 168. lOd. (13) (14) (16) 72 gallons. (16) £346. . (17) 
£1 Os. 9d. (18) 14 boys. (19) £36 Is. lOJd. (20) 4. (21) J. (22) 
Half-an-hour. (23) 108; 14826240. [(24) -0316; -7071 ; '01; -0008. 
(26) 3 days. (26) 6 miles. 

LXIL 

Kl) 300030018. (2) 1798120070. (3) Thirty millions six hun- 
dred thousand one hundred and one. (4) 26447199. (5) £1466 
Oa. 5d. (6) 18789697. (7) £1142 Ids. Sjd. (8) 35839202872. 
(9)240443678^. (10)1111373374. (11) 4053|^|. (12) £1705869 
58. 5id. (13) 297366 + 1581 rem. (14) £11026623 7s. T^d. 
(15) £3016 8s. 3id. (16) £539135 3s. 9d. (17) £24563 13s. TH 
(18) 1 ton 9 cwts. 3 qrs. 19 lbs. 2 oz. (19) 156 owto. (20) £1720. 
(21) lOf . (22) 2^. (22^ 7 Jy. (24) A- (25) 741 -3534621. 
(26) 1347-36841. (27) -571456. <28) 490000. (29) 3600 (rrains. 
(30) £9 16s. 8d. (31) 3s. 4d. (32) £l4 Ss. 9d. (83)48lT\\.yd8. 
(34) 10 per cent. (36) 8 hours. (36) 26^| miles from Ijondon. 

(37) Friday, 26 June, 1761. (38) (89) 7 ft a day. (40) 

£36 6s. (41) -0074; 1-^. (42) £621 13s. 4d. (43) 04f. (44) 
£716. (46) £1 lb. 6d. ; 1 cwt 1 qr. ^ lbs. ^ 2 
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LXnL 

(1) £8 3«. 10-276SdL (2) £529 0«. 7fi; ^^^^ 1«* OK (3) £885 12i. 
7'93125d.; £5 2«. llif. (4) £858 18«. 2*772 1875</. (5) 16^^ : 129^. 
(6) 469-5102: 444*144; 1*127386. (7) *401785714l (8) 4s. 018996<^.; 
•19123. (9) 838*42. (10) 25 poles 2 yards 6^ inohes. (11) 
£14 8f. 4d, ; £21 18«. ^d. (12) 18 lbs. 8 oz. (13) \^ of an inch. 
(14) InoieaseB it 25 per cent, (15) 2H<^ : 2^. : and IM 
(16) £10830 18«. 2id. ; £590 6«. 10^. (17) £2700. (18) £57 12«. 
(19) £36. (20) £919 12«. 8*110521tf. (21) £99 1#. llvV<^. (22) 
£1415 If. eUd.; £1431 St. 2|g}^.; £16 U. SUd. (23) £128 U 
0-860025i. (24) llt68 men. (25) lU 7Ud, (26) •256581439. 
(27) A 2«. 6<f., B 3«., G 3«. 4^. (28) |^ ; £5835. (29) £12308 
7f. 10<;. {^0)lOid. (31) 59-25; 35-75; 5. (32) 2^ days. (33) 
£5 6s. md. (34) 3 ft. 9 in. (85) 385. (36) 1 hr. 7^ m. (37) 216 
acres. (38) 265^; 1325. (39) 25. (40)1*^6; *0i3774j&c. 
(41) Oain£5 13«. 9|^. (42) Decrease 03283... (43) 16 ft : 12 ft 
(44) 82}. (45) 16«. 3^. (46) 12*58... (47) 7 minutes 33-6 seconds. 
(48) £65 109. 4-8<;. (49) 5 per cent. (50) 2-^6. (51) 729 : 5f . (52) 
89}. (53) £547 7<. 3{^. (54) £297 15«. id, (65) £3 6s. 9^4. : 
1*. 9jy^.» (56) £16206 15«. (67) £2394 14*. 9|}f rf.; £2390 13*. 2fm 
r58) 10915745-219638242894056847545219638. (59) 564. (60) ^U^. 
61) 9,5,1,6, or 5,9,6,1. (62) 70 yards. (63) 1 pole 1 ft 3J- inches. 
(64) £24 2s. ^l^. (65) 982. (66) 6s, 9||^. (67) 5f per cent 
gain. (68) 400. (69) 9*5538... : 8-637... (70) £3 4f. 9^^^. : 
£5 6s. 9i^d. (71) 10 hrs. 30 mins. (72) Decrease 3-8374713. 
(73) 4 per cent. (74) 19 hrs. 20 mins. (75) 5 per cent gain. 
(76) IJf lbs., 4 lbs., f^ lbs. (77) 4*395... (78) 2}. (79) £3,212,000. 
(80) ^ galls. (81) 914 yds. 1 ft 7 in. (82) 2^. (83) 1} hour. 
(84) 10 hrs. 48,,Vr nii^^s- (85) 1*25 lbs. (86) 9009. (87) 19 ft 
8' 7" 3"* 2"" 10'"". (88) 19 cubic feet 519^ inches. (89) 1. £22 1#. 
2fjd. : 2. £44 2«. i^. : and 3. £7 7s. 0\^. (90) If its denomina- 
tor is 2 or 5, or made up of twos or fives, see lOl. (91) See lOO. (92) 
Iiess than the units in denominator. See lOa. (93) 1 -£62 4s. jd. ; 
2. £46 13«. 6{d, ; 3. £37 6«. 9^.; 4. £31 2s, Z\d, (94) 28*6578947368 
421052631. (95) 1 year 163ff days. (96) 2s. 4d. (97) 
5«., and 4d. (98) 23464*503. (99) 18 per cent (100) 736 men. 
(101) 8*738<f. (102) Increased 63} per cent (103) £3 2f. lOfff^/.: 
£4 16«. O^dT. (104) 50 per cent (105) £30 Is, Q^d. (105 a) £80. 
per cent (106) A, £245 : B, £175 : C, £210. (107) £113 1*. lOf/. 
(108) 13U minutes. (109) £343: £45 15«. (110) £40. (Ill) 
1079| Austrian lire. (112) 1' 4-28190476". (113) 32 men. (114) 
£25 19«. 6^Vt<'« (^1^) 105. (116) 481|i acres. (117) £4 10*. 
(118) £8508 10*. l^d. (119) £181 \s, 5^y. (120) £274 13*. 9^. 
(121) 21 days. (122) Nitre, 30 cwts. 1 qr. 164 lbs. ; sulphur, 3 
owts. 3 qrs. 5f lbs. ; charcoal, 5 cwts. 3 qrs. 5ilb8. (123) £10020. 
a24) 37-583 yaids. (125) £1305 18«. Oj^. (126) 37 lbs. (127) 
JTrain goes 2^ times as fast (23 : 1 1). (128) £248 6s. 4d. (129) 
l^b. 2 oz. 11 dwts. 16 gTS. (130) ^ : %l^ x ^. (131) 685^. 
(132) 8 days. (133) £2700. (134) £6 9*. 1U<^. (135) £4173 16*. 
8*624525... (136) 6|. (137) £15 0*. 11^. each. (138) £1000. 
(139) £4 16*. (140) 2^, (141) *8014... (142) The first; 2212^ 
yards. (143) £1040. (144) £36 13*. 1*420905<;. (145) Increased 

*ln duoouater's favour* 
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£99 5«. 6|^. : Gain per cent. £44 2«. 5^^. (146) £62 lOs. 
(147) £350 6s. (148) 101 shares. (149) 2 hrs. 3f mins. (150) 
4 per cent. (151)86. (152)3620. (153)837. (154) -5. (155) £100 
2s. 6^^. (156) 2874661 soUd yards. (157) 34 miles. (158) £565 
Us. 7j^^f^. (159) 22 and 12. (160) 30 minutes. (161) 4^ miles 
per hour. (162) £557 6s. ^d. gain. (163) 24 hrs. 3 mins. 
53-55....secs. (164) So^y. (165) £18630. (166) 38f hrs. (167) 
First, 2^ ; second, 1 J yrs. (168) 6«. 8Jrf. nearly. (169) 40 per cent. 
(170) 27 inches. (171) 82|: yds. (172) 2297J?^ cubic ft. (173) 
111104 metres. (174) £125. (175) 57|*. (176) 1020,^. (177) 
706-1. (178) 20 c. ft. r 9" 0'" 3"" 4'"". (179) 20 c. ft. 1116^^ c in. 
(180) 2 hrs. (181) -7182819. (182) ISJ'*;— 9^° ;— 22^'. (183) £3 18*. 
6id. (184) 4^^ in. (185) 2 hrs. 40'. (186) 620 thalers. (187) 
22-38149. (188) 8071-iV sq- ^ (189) IH days. (190) 10^ years. 
(191) £22 10». 2g^jV. (192) 122 florins. (193) 10 ft. (194) £1 11». 
8-2199074^. (195) 1061 ;3f (196) £80. (I97)27fr. (198)4fl. 2o. 
6 m. : X. (199) 2490^\sq. in. (200) 35259000. (201) 63-5102.... 
(202) 28 yds. 4 in. (203) 84. (204) £3377 10». : 96J. (205) ^V- 
(206) £1 6s. 9d. (207) 61U yds. : £13 17«. 4rf. (208) 2-718281. (209) 
162000 sees. ; -00000049603174; -005859375. (210) £2340 : 8*6. 
(211) £2 4«. 9d. ; £36 3^. 1|K (212) £22 lOs. increase. (213) 754. 
(214) 1691^ square inches. (215) 132-li42857. (216) 1^^ days. 
(217) See lOO. (218) 57^^%^. (219) £4 3*. lOi^^rf. (220) 
£2707 2s. 10-02337684806rf. (221) 3^^?rf. (222) £8000. (223) 
£4763 159. 8^. (224) 6,600. (225) 364^f hours. (226) 28 miles, 
and 52 miles an hour. (227) £37 17<. 5-7i4 

LXIV. 
(1) 26-1509125. (2) 18s. 9d. per gallon. (3) 22^ years. (4J 
5^=5-69106 gain. (5) 18495000. (6) £52 10s. increase. 
(7) 88^-^. (8) 283f 

Lxy. 



(1)128|§. (2)Daoreasedl8^percent. (3) f 7092t*4\, and 
£8 108. 2|4d. (4)82|. (6) See the Question. (6) 10 gulden. 
(7) £1 198. ^^jd. (8) £2 3s. SflJJ^d. gain. (9) 1797, 
(10) 10 miles. 

LXVI. 

(1) Train 1 J times as fast (8 to 15). (2) 60^. (3) 1-794... 

4) 12 ft. 9' 8"" 11'"". (6) 12 c. ft. 1296^ in. (6) 28-6S. 

7) 26-5435416. (8) Increased £29 16s. 7f^^d. (9) 50 per 
oent (10) £2 15s. 8d. Hi) 66} men. (12) 17^ days. 
(13) 3 mins. 46-8 sees. (14) 55 mins. past 10 o'clock. (15) 
\ of the work. 

LXVII. 

(1) 27720. (2) 3VWV- (3) 666; -00067; -6324... (4) 
82-45614... ; -707106... (5) £792 15s. (6) The three and a 



1 
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hfllf per cents. (7) He sees 30 yds. and travels twice as fast 
(8) 5 dwts. 14^?f}J grs. (9) -1. (10) 65-^ yds. (11) lOjd. 
per lb. (12) ^28 ; 18000. (13) -049382716 ; -83. (14) £50000 ; 
£7000. (15) 10 percent. (16) 6A days. (17) -0101273148. 
(18) 248. 6|d. (19) A, £128 38. : J3, £598 Os. 8d. : 0, £170 
17s. 4d. or ■^. (20) 7 J yrs. (21) Inversely proportional to 
the price per gallon. (22) 176 tons 18 cwts. 2 qrs. 15-^jlbs. 
(23) £2124 15s. 9d. (24) 5 dwts. 10 grs. (25) IJf (26) 7s. 
4id. (27) 736. (28) 64 days. (29) 8 horses. (30) 2-828 ; 
•014; -039592. (31) 4 lbs. 8 oz. 12 dwts. 19t9jPV7 grs. (32) 
£1750. (33) -4885416. (34) IJ; |; 2|f (35) ^. (36) £33 
Is. 2|d. (37) 1250; -325. (38) 7^. (39) 2-1544345... 
(40)(1)tIit:Wt^V^V (41) £325 108. (42) 3^^ days. (43) 
74^^ hrs.; 1333 J hrs.; 2000 hrs. (44) 14 yds. 1 ft. (45) 
£56 83. 4d. (46) £1499 15s. 7-2d. (47) 15 days. (48) 
Income £900, and rate 5d. (49)11:2. (50) £3 10s. (51) 
£900. (52) 237500 francs. 

LXVin. 

(1) -621385752 : -914378... (2) 370 ao. 2 r. 27-49...pls. (3) 
183267-735. (4) £125 4s. nearly. (5) 24855 mis. 2f. 16 pis. 
6 yds. 1 ft. (6) 25jVi/oVA- J^rds. (7) 9-73807455...£rance. 

LXIX. i'<;i 

(1) £653 4s. 4|5d. (2) £937 13s. 2d. (3) 29-7 yds. (4) 
£375. (5) £2 9b. 3-Jd. (6) £3 5s. 4d. (7) 184 yds. 2 in. 

(8) 125 Bq. ft. 75|f A in. (9) £31 Is. 7^J^d. (10) 25 ft. 
4 in. (11) 8 ft.; 13-856; 64 ft. (12) 8^3 m. past 10. (13) 
26th March 1790. (14) lO^V (15) 1609-306; £1093 Is. lid. 

LXX 

(1) -0955753246. (2) Income £120; rate of Interest £3m. 
(3) £11 15s. 2|d. (4) 750 men. (5) 56 hrs. (6) 68 c. yds. 
26 ft. 11 64 in. (7^ £l6 2s. lO^J^^V^. (8) -85 -04. (9)2-2234. 
(10) 10 in. (11) 6-339 in. (12) 88^54. min. (13) 25^ yds.; 
80^ yds. (14) £125 principal. (15) -24. 

XXXI.. 

(1) -01849; and -62996... (2)360360. (3) 20|f. (4)1250 
men. (5)— 31f-i;and^f (6) £600. (7) £12. {S)e^<^djs. 

(9) A=:£23 58. 9d.; B=£3o Hs. 3d. (10) 73 c. yds. 
8 ft. 98 in. (11) 11 J days. (12) 124 fathoms. (13) 66| yds. 
from A's corner ; A passed his comer thrice, B his twice 
(14) 1 )2 S. bonds. (16) A=£18400; B=£12266f 
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LXXIL 

(1) ^xiiy. (2) 2|f. (3) 27. (4) 4J. (5) 1669-94885. (6) 
164-3248. (7) 310639544. (8) 6196. (9) -05. (10) 10^ 
(11)2-11*. (12) 144. (13) 3f (14)2603-04". (15) 3 oz. 
17-97 grs. (16) 1356-048. (17) -000104. (18) 3-4992. (19) 
6086 pints. (20) 43cwts. 3qr8. 14 lbs. (21) £3791 118.3^(1. 
(22) £660. (23) 23 mis. 1 fur. 18 pis. 4 yds. 2 ft. 3 in. (24) 
2l8. 4d. (25) £25 2s. 3Jd. (26) £4466 6s. 2-4d. (27 
1^4 days; A |^, B I4, Ci|. (28) £900, £1120, £750. (29] 
1633i^tons. (30) -06561; 3*43. (31) 80 per cent 

Lxxni. 

(1) £36 68, (2) 625G-9 ; 307. (3) £1299 6«. OM,d, ; 2 yrs. (4) 
62-6. (5) H^V ; 4 : 7 by weight 7 : o. (6) 6^ days. ..(7) ^22,000. 
(8) 45 miles. (9) 1200. (10) £242,914|li. (11) 30 and 2u miles an 
hour. (12) i. (13) 538020. 

LXXIV. 

(1) 3522178 ; 3998936616. (2) G. C. M = 14 days 7 hrs. 
ir 17"; L. 0. M = 2757 days 8 hrs. 10' 9". (3) ^^, (4) 3738. 
(5) 1100 ft. per sec. (6) 44-67894736842105263. (7) 4374. 
(8) 11 <5. ft. 1207|4J in. (9) 34 ft. 6 in. (10) 2 J per cent. 
(11) £10. (12) 77J. (13) 3 men. (14) B, 60 yards, 4i m. 

A. (1) 16x^7 decrease. (2) 3i. (3) 15 days. (4) 71^. (5) 
275^. (6) A, 7d., B, Id. (7) 83^. (8) £26 16s. (9) 36^. 
(10) 23}, and 20f. (11) 5. (12) 26 c. ft 127^1^ c. inches. 

B. (1) . . . (2) £6. (3) 1061. (4) 70 days. (5) £12483 68. 8d.: 
£55 98. 7id. (6) £12600000. (7) 12m. 15^ sees. <8) 6| inches. 
(9) 5Hi* (10) 11th June, 10 o'clock, p.m. (11) 5^ feet (12) 

2d.. 

C. (1) 2019 70285714. (2) £16 ISs. IHtd. (3) Ss. (4) £33000 
increased. (5) £131 158. 4fd.; £65 178. 8^d.; £43 ISs. 5|d.; 
£417 68. 6id. (6) £20 Ss. O^d. (7) 3970,^. (8) £127 128; 3d. 
(9) 6183. (10) £1772 68. 1^. (H) 11:7. (12) 13|H sees. 

D. (1) 678; 19 yds. 294 ft. (2) 1605. (3) £50 15s. decrease. 
(4) 11-285928 ft (5) 28 a ft 3' 5" 10"' 1'"". (6) 48886xH in. 
(7) 6if • (8) 6s. lOd. (9) ISl^^V oz. (10) £24 6 f. 3 o. 
8 984375 ml. (11) £503 4s. 71712d. (12) 864; 432; 3348; 27. 

E. (1) 225. (2) H. (3) 46 c. ft 298}f in. (4) £9^. (5) 45. 
(6) 8|H4d. (7) Thursday; Wednesday; Monday. (8) 800000. 
(9)78}. (10) 74s 3d. (11) 18s.6-^,d.5 28. 6Hd. (12) 16 ft. 

f. (1) 0. (2) £140; £105; £84; £70; £60. (3) 69282 in. (4> 
£23 12s. 6d. (6) 0. (6) 10*. (7) 34 0. ft 1108}} in. (f. 
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112-88250^761. (9) TbePivei: £13125. (10) 51d^7i. (11) 
32VTin.; 7^, uid57^iii.past6. (12)25mile8; lOOmileiL 

G. (1)£786A. (2)0. (3)20ai0'8"6'"-3008^8q. in. (4)95. 
(5) £196 13s. OfL (6) £3 5a. 2^ inciysaae. (7) 90 days, 900 
5i0, and 360 milea. (8)73^8. (9) 30^^ m. put 12. (10) -83. 
(11) £3339 U 0-49962d. (12) l^hoim. 

H. (1) 4 per cent (2) 291 c. ft 1099* io. (3) 556800. (4) 36^. 
(5) £10. (6) 26^ mis. from London. (7) 12/^ m. (8) 1^ 
hours. (9) >-46. (10) 89^^ ; 3Xf. (11) 69-321. (12) 26f|. 

I. (1) £35 Os. 7Hd. (2) 441. (3) 6000600. (4) £2412 lOs ; 
96^. (5) 15136 : 92365. (6) £9782 128. 2^^ (7) 91f (8) 
10s. 10{d. (9) £166 16s. 9d. (10) 1^^ hows. (11) 5f. (12) 
61-705... 

J. (1) £1302 1«. 8d. (2) 22-2071625. (3) £50ia (4) £176 
13s. 4d. (5) £3173/^ (6) 26*3 of 12, ^ of | of 11^, &o. (7) 
•3 5 If (8) £-055 x'5 - 8s. 6d. (9) 8-653...; 7-211; 5-76... 
(10) 10 Bq. ft 75i;^*in. (11) £147 16s. 8f^. ; £3}^.- (12) 
6| per cent 

K. (1) 20. (2) £562 10s. (3) £103 128. 7iHd. (4) 3 cnhm 
81 lambs, 16 goato. (5) 35|{' (6) 3 dwts. 8^ gn- (7) 
£875981 5s. iDcreased. (8) 240; 720; 960. (9) 105:254. (IJ) 
£62 178. 2i|d. (11) £1600; 6f. (12) m. 

L. (1) £6 5s. (2) £45 6s. 3d. (3) 2 ao. 3 rd. 8*536 poles t^) 
£60. (5) £7 10s. ; £9; £4 lOs. (6) £34 Os. 7id. (7) 684 linksi 
(8) £1350: gain £9 58. (9) £555 lis. 1^; £1111 28. 2{d.; £833 
6s. 8d. ; £2500. (10) £627 12s. (11) 22( mmutes; 1^. H* 
md fg miles. (12) 60 miles, 

M. (1) 937 lines; and •02268 inches. (2) £374 Os. 3d. (3) 
299-6997; 99*8939. (4) 65t. (5) 32}. (6) £277868.; and 
£10 lOs. 2d. (7) £42. (8) £65 ; he loses £ia (9) 396 ; 297i 
462 (10^ 60000. (11) 17-53246?; 1^47619. (12) 4} miles. 

N. (1) ^586 2s. 0{|d. (2) £534 5s. ll|lid. (3) 15 ft 4 in. 
(4) 174 0. ft 617H in. (5) £11 15s. (6) £31 5s. (7) See Key, 
(8) £4 14s. 5ff (9) £27 6s. 4})^. (10) 72-r. (11) £711 5s. 
6Ad. (12) 33089: 31680. (13) 75 dsys. (14) £5 5b. i 
and £8 17s. 4^^i|d. (15) £8000000. 
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Ol (1) Rate of rowing: rate of stream : : 5 : 1. (2) ^. (S) Sft 
feet 4 inehes. (4) 662 yardu (5) 18 points. (6) 30 quarters. 
(7) *L (8) 275625 grains. (9) 40 m. 36;^ sees, past 10. (10) 
L.c.]L«46189; sum of fractions » jfilff- 00 H- C^^) ^ > 1* 

P. (1) 40. (2) £1 98. 2?gjf(/. (3)6. 13 oz. 4j| drs. ; a. 1 lb. 1 dwt 
16 grs. (4) £6 5«. (5) 3 ft 8 in. : 8 tons 3 cwts. 3 qrs. ly^ lbs. 

(6) 9|| galls, of water, and 2U galls, of wine ; and in the second 
Tessel 3^ wine, and 2U water. (7) Edge 4 ft. ; diagonal 6 928 
ft; costof painting jfie 18«. 6d. (8) 9J feet. (9) :ei6 58. (10) 133} 
lbs. (1 1) 1100 ft per second. (12) 751® ; 171°; and -65j®. 

Q. (1) 4J miles per hour. (2) ^. (3) Length 154 feet, depth 
12-7 feet, (i) 1280: 1029. (5) £37 16«. 4j</. (6) A 21^ 
days; B 27^ days; C 5lf days. (7) 360815. (8) 1769; (a) 
•8944 (b) 9 469. (9) £104 13«. (10) 70«. 5(L (11) 8|} days; 
A mows 4{f, and B 5if acres. (12) 30005581441 12 inches. 

R. (1) £33ft. (2) £9396 ; income £435. (3) ^511. 

(4) £984 6*. lO^feV- (5) 12-2r per cent (6) £7917. 

(7) £425531 18<. 3f^ (8) £85 16«. \j^^. gain. (9) 6800^ 
7S21. (10) £489 7& 6</. (11) £128. (12) 129| : £165. 

B. (1) £188 128. (2) {H, (3) 2)|« gain. (4) 139 yards 5 in. 

(5) 14508i sq. in. (6) £2590li^ ; d^. (7) £50 16s. lO^d. (8) 
3'639i42857. (9) 16s. O^^^d. (10) 4} ft (11) £7600; £35 66. 
(12) o. 0. M. 12, L. a M. 1289148981120. 

T. (1) £1300 ; loss £4. (2) Gain 217if|. (3) £6 loss. (4) 185f lbs. 

(5) £2 10s. (6) 84 m. (7) £41 ISs. 4d. (8) 8 wks. (9) £50,360 
128. 6d, (10) 4^m. (11) ^'iV sees, (12) ^ mile. (13) 1 ; '^gj. 
(14) 142867. (16) lOlllllUOl. (16) £680. (17) la. (18) 429. 
(19) 9.^- ^* {^^) ^o^ ^^ '^^ ^^- 
V. — (1) Twenty-two millions five hundred and three thonsand four 
hundred and one ; 21263061 ; 84=8*8 ; H=:2i8. ^2) £346 68. 8d. 
(3) £186 198. 9id. (4) 69*67 ; because '004 is less than '0001 X36. 
(6)l8.4id.; 27|peroent. (6) £7 16s.8d.; 4if. (7) £280. (8)168. 
(9) 64; £291 13s. 4d. (10) 637 and 376. (11) 8^. (12) £2244|. 
(13) 2||9lb8. (14) 26^ days. (16) £lf (16) 78^. 

W.— (1) -1263. (2) 49 in.; 84-87. (3) 16ft. 9 in. (4) £800. (6) 
£1180. (6) £20 88. 7-0^6d. (7) £3000. (8) 16,!^ oe. ; 6^ per 
oent. (9) 40 yards. (10) 72f. (11) £9 68. 8d. ; 12^ gain. 
(12) 48072 yds. (13) 31 mis. 2 f . 3 y. 2j^ ft. (14) 9ctL 

' 479-6848 o. in. (16) It loses 3} m. a day. 
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CUBE ROOT. 

Some prefer the following method of working' the Cube Boot, 
which wlll>l>e undeiiBtood from the example below. 
To find the Cube root of 12977875 :— 



60 
3 


1200 
189 


12,977,875 (236 
8 


63 
3 


1389 
9 


4977 ' 
4167 


690 
5 


158700 
3475 


810875 
810875 



695 162175 

Divide into periods, find the first root, figure 2, subtract its cabe 8» 
and bring down the period 977 after the remainder 4, just as already 
explained at page 187. 

Now write 3 Um'es the square of the root figure just found witb 00 
annexed a little to the left, and 3 ti^es the same fig^ure with, a O 
annexed, further to the left. 

Try how often 1200 is contained in 4977, and place the next filgnre 

S in the root and under the 60, to which add it. Multiply 63 by the 

same root figure, adding the product to 1200, and multiply their sum 

1389 by the figure 3, placing the result under the 4977, and subtract, 

• bringing down the next period 875, 

Now write the square of 3 under the second column, and add it to 
the two numbers immediately above it, and annex 00. Now try how 
often this result 1587.00 is contained in 810875, and write the 5 in the 
root and also on the left, add it -to the number found -by adding the 
previous figure 3 to the 63 and number above it, agaiii annexing a O, 
getting 695, which multiply by 5, placing the product in the second 
column, and adding as before, getting 162175, which multiply as before 
by the last root, figure 5. 

NoTB. — Question IjXIII., No. 33. — I prefer thefollowing solution: — 
Time for 12 m., whole journey, with and against the wind =-j<|j of 60' 
4> do's 86', If no wind, rate per hour= 8| m. Hence time for journey 
if no wind=:8|:l2::60':83f|.'. Therefore wind retards him 

«- «•., n,./ 6m.x2H 6x1760x98 ^o, ,. • , 
86-.8S»=:2H',or 50^ = 43x50 =^^^^^ ^^^ 



^ 
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